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Birmingham—England’s first provincial city and one of its busiest workshops. A vital 
factor in maintaining the smooth, uninterrupted flow of goods from this great 
industrial centre is an on-the-spot supply of high quality precision ball and roller 
bearings, and a source of expert technical advice on their use and application, All this— 
and the whole resources of a world-wide organisation, are readily available to all users 
of anti-friction bearings in the Birmingham area from Skefko’s office in Broad Street. 
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THE SKEFKO BALL BEARING CO 
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ALTERNATIVE 


IN ANY INDUSTRY reorsinin 


“Radiation 


| 
UNIVERSAL 
| MOUNTING 


| WORM Z 3 
_| REDUCTION GEARS “=? 
COMPLETE el 


THE PICTURE 


The ideal Worm Reducer for small 
power applications up to 24 H.P. 
Ratios 5-1 up to 60- I. 
Standard, Vertical & Inverted units 
FROM STOCK. Adaptable for every 

possible mounting position. 

For details see Pub. No. 5515/1 

Fill in, or attach letterhead and 
post for your copy NOW! 





NAME............ 
ADDRESS 
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CARBIDE MILLING CUTTERS 


Inserted blades in heavy forged steel bodies. 

Readily available replacement blades at low prices. 
Guaranteed by Britain’s largest producers of carbide tools. 
Screw releasing wedge clamping, simplifying blade renewal. 
Tipped with Britain’s longest lasting carbide — Wimet. 
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HI-TEN ron sreeis 








Number 
of 
Blades 














Price 

Cutter 
Complete 

ion © 


‘ s. 4, 


a Ba 
fe s&s 0 
4 


28 10 0 
34 06UC8 C8 











Standard Spindle Nose Fitting 
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Standard Spindle Nose Fitting 
PRICES FOR NON-STANDARD SIZES QUOTED ON REQUEST 
Many Standard Cutters 


Available from Stock 
Others available on quick delivery 


Automobile Engineer, June 1956 





Prices ex 


Coventry Works 
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pAls The many outstanding features of this 
RAD 6ft. radius medium 


duty high speed 


Hf PE radiai are fully exploited in this well-equipped 
ry HIG Glasgow workshop. Typical work includes gas engine 


DIUM DU crankcases, in which over 300 holes are drilled, ranging from 


4” to 2”. Models are available with 4ft., 6ft. and 7 ft 
€ spindle radius 


JAMES ARCHDALE & CO. LTD., LEDSAM STREET, BIRMINGHAM 16 
SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY 


We are exhibiting at the International Machine Tool Exhibition, London. June 22—july 6 
GRAND HALL, STAND No. 4 
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d reduction units 
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sing work ' 


own medicine , 


Our own Worm Units are busy at work 
all over our Milnvow factory. And you’d 
think someone had given us summat for 
nowt to see how pleased we are about it. 
It’s partly pride—they’re our own Worm 
Units — but mainly because they do the 
various jobs so very well. They’re made to 
a formula which includes efficiency (a 
Holroyd Worm and Wheel hold the 
world record), reliability, and 50 years’ 
experience. This prescription might do you 
a power of good, and it can be... 


Se guys = 


= 3: nia 


MADE UP FOR YOU QUICKLY 


A Standard Type Holroyd Worm Reduction Unit 
can be made up from stock, packed, despatched and 
delivered to you fairly quickly. Worms, wheels, and 
special units made to order take somewhat longer. 
For information on Worm Units and applications 
(and we're discovering new ones every day, like the . - 
Goods Lift in the illustration) drop us a line at 4 : ' a iain 
Milnrow, Lancs. We'll be glad to help you all we can. Se Po 


Holroyd 


WORM REDUCTION UNITS 





JOHN HOLROYD & COMPANY LIMITED - MILNROW - LANCS TELEPHONE; MILNROW 
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Machinery Enthusiasts ~~~ “~%9 


There isn’t much they don’t k: bout their machine. 
But when it comes to industria chinery, Wards are the people 


to consult. New or secondhand irds offer a range so wide that the 


task of the machinery buyer is considerably eased 


In the field of new machinery, Wards is a shop window for well-known makers. 


In the reconditioned field, th e an enviable reputation for 


workmanship which gives a ne e of life to secondhand plant. 


The machinery user who deal! Wards seldom has to look further for his needs. 


The supplying of industrial m ery is just one activity of the Ward Group of Companies 


whose produc ts and services c Imost every branch of industry. 


servino wwousrer aroun rue woun TAOS. W. WARD LTD 


GPs 


Head Office; ALBION WORKS - SHEFFIELD n Office: BRETTENHAM HOUSE - LANCASTER PLACE . STRAND W.C,2 


Automobile Engineer, June 1956 








For all the best engines 
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PISTONS 
PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 





Argonarc being used 





lo weld an aluminiun 
wing panel of the Aust 


Princess saloon body 





Faster welding with ARGONARC 


Wherever aluminium is welded the Motor eliminates the use of flux—so there are no 
Industry the British Oxygen Argonarc pro- post-weld corrosion problems and no ex- 


cess is extensively used. This high-speed pensive post-weld cleaning. It produces a 


welding process makes sound, bright welds, joint which is strong and _ indistinguishable 


free from porosity—with little or no distortion; from the parent metal when dressed. 


ie 6PM) o> @ aes p~ 


* 


British Oxygen Gases Limited, Industrial Division, Bridgewater House, S!. James's, London,S.W.1 
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stop digging... 





drill it 


with a 


i 
. DRILL 


Par SPEEDICUT WORKS + CARLISLE STREET EAST - SHEFFIELD 


VISIT OUR STAND Wo. 305, GRAND HALL GALLERY AT THE MACHINE TOOL EXHIBITION, 22nd JUNE—6th JULY 
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IF ITS A QUESTION OF 


Walker’s know most of the answers. In fact there isn't 
a type of valve for steam, water or oil service 
that we can't supply — and prompt! 

If you're not quite sure of the best for the job, a 
‘phone call will find someone ready t practical advice 
and assistance — plus service. We at pped to handle 


problems — as well as valves es and types 
YOU CAN GET THEM ALE F. 


Complete London stocks include 


"MIL" Steam Traps, Sight Glasses, Strainers, “MIL Check MW, WALKER & STAFF LTD 
and Stop Valves, * FOSTER-BAILEY’ Reducing and Relief The . d 4 : 
Valves. ‘ROSS’ Globe Valves, Femak Flanged Ends, ENGINEERS MERCHANTS 


‘ROSS DUPLEX’ Reducing Valves. G Radiator, Parallel BI \ HOl S| f MINORIES ‘ LONDON I ( 3 


Slide Valves, Plug and Gland Cocks, Pr Csauges, Gauge 
Cocks, Syphons 
Valves and Cocks are available in Gun Metal, Cast Iron, 


Cast Steel and Stainless Steel with Screw Flanged Ends MIDDLE EAST BRANCH BAHRAIN PERSIAN GULF 


Phone: ROYal 8191 (10 Lines) "Grams: Makerlaw, Fen, London 


ee eee 
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They ll be 


10,000 miles 


apart in a few minutes 


miles of engine life, restored by improved performance 
after reconditioning with Black & Decker equipment 


Here’s the service you give with these tools: old, badly 
VALVE MASTER REFACER 


pitted valves made as new with the Valve Master Refacer, Refaces valves to any angle in 


a matter of minutes and, with 
attachment, grinds tappets, rocker 


| g S 4 { Ford Valve Stems 
seconds with the Vibro-Centric Valve Seat Grinder. — 7 wat 


perfect matching of valve and valve seat in a matter of 


Together these tools form a fast, easily operated unit 


for continuous maintenance with maximum precision 


STANDARD VIBRO-CENTRIC 


VALVE SEAT GRINDER 
QUICKER AND BETTER WITH 


Reconditions valve at } any 


type of car and ensures a perfect 


PORTABLE ELECTRIC TOOLS 


BLACK &€ DECKER LIMITED: HARMONOS WORTH MIDOLESEX 
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THE FIRST 


Does filtered or unfiltered oil reach the 
engine during the first few minutes 
after starting from cold. That is 

the vital question when considering 
the choice of filters — for this is 

the time when excessive wear can 
easily be caused. 

Vokes Filters, with their high quality 
felt fabric elements offer such low 
resistance that the direct flow device 
comes into operation for the 
absolute minimum of time. Yet, 
despite this low resistance, the 
highest standards of filtration are 
ensured at all times. Moreover, 

the unique design and flow principles 
of the Vokes filter ensure that no 
recirculation of trapped sludge can 
take place when the direct flow 
device is in operation, even under 
extreme conditions of service. 

For the sake of the first few minutes 
...and of the years of service 


that follow, specify Vokes filters. 


VOKES LTD. Head Office: 


Vokes (Canada) Led., Toronto, 
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FEW MINUTES 


pioneers of scientific filtration 


GUILDFORD, SURREY London Office: 123, Victoria Street, Westminster, $.W.1 


Represented throughout the world, Vokes Australia Pry. Led., Sydney 
eee 











| UNTERMATIONAL | 
| ACHING TOOL | 
EXHIBITION 1956 























WICKM™MAN 


MACHINE TOOL DIVISION « BANNER LANI COVENTRY 





to display biggest ever 


Wickman 
exhibit 


The Wickman exhibit at this 
year’s International Machine Tool 
Exhibition will be the largest ever 
presented by the Company. 


Covering 13,500 square feet of 
stand space and including over 
one-hundred machine tools in 
addition to a wide selection of 
ancillary equipment, the Wickman 
exhibit will demonstrate the latest 
techniques in metal-cutting, 
grinding and honing, forging, and 
sheet-metal forming. 


In tune with to-day’s needs, 
high production is the key 
dominating the demonstrations 
which will be a continuous feature 
of the show, with something to 
make everyone’s visit worth- 
while. Be sure to visit us. 


x hs C 
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Where to go and what ta see — 
STAND 112 


National Hall 


Wickman Automatics 


Wickman OF al Profile Cormding 
A hine 
Wickman Erodoma 

National Hall 
Caristedt Deep-H Har 
Collet & Engethard Hilo: | B 
Machines 
Duchscher-Wecker Hammering Ma 
Eumuco Forging Equipme 
Heller Milling Ma 


Herlan Extrusion Pr 

Klopp Shaping Ma 

Kopp Profile M 

Lorenz Gear Shaping & Hobbing Ma 
Maypres | oggle I’r 

Nagel Honing Equi 

Naxos-Union (ir 

Pines Tube Bender 

Tibo-Yoder [ube M ind BR j 
Equipment 

Weingarten Press« 

Weipert Lat 

Wickman-Moulton Ihrea 
Machine 


STAND 119 
National Hall 
Davenport Multi-s; 
Warner A Swasey ‘ a Lat 


STAND 110 
National Hall 


Losenhausenwerk Bala gand Te 
Equipment 


STAND 318 
Grand Hall Gallery 
Wimet Tungsten Carbide Tool 
Wickman | ! 
Neven Metal-B 
Spedia Resinoid i 
Wickman Cinema 


STAND 525 


Empire Hall Gallery 
Cary Inspe Equipn 
Dubied (oy I 
Etamic Gauging Equipmes 
Habib | Crrinde 
Hauser Jig Boring & fig Gor 
Lambert I’: (rear Hot 
Mipsa Grind Mact 
Ortlieb Tay 
Machines 
Sefag Clock a 
Manufacturing bkaquit 
Schaublin Hix 
Milling Machine 


r 


STAND 641 


Empire Hall Gallery 
Wickman A 


Office 
Also 
STAND 32 
Grand Hall 


Planers (Huddersfield) Ltd 
Via 

STAND 111 

National Hall 
Webster & Hennett Bor 


STAND 120 


National Mall 

Arthur Scrivener Lid 
STAND 414 
National Hall Gallery 


Heenan & Froude Lid 
Wire and f i 


445~ 





QUICKER SERVICE AND BETTER CASTINGS 


Not only does the new elevator type electric 
annealing furnace at Gloucester give you quicker 
service — castings are annealed in hours instead of 
days — but it also ensures better and more uniform 
malleable castings. Stricter control of structure 
during annealing is allowed irrespective of section 
and there is no deterioration of surface. 

All heats are under hourly laboratory super- 


™ vision, and castings are rigidly inspected at every 
GELOUGES |) ER malleable & grey iron castings 
stage of production. The results are smooth 
skinned castings that need the minimum of 
machining. 

Always consult Gloucester at the designing 
stage ~ even before — their experience and resources 
are placed unreservedly at the disposal of the 
Engineer Designer. 

The following are typical Gloucester Malleable 
specifications : 


Gloucester Lamellar 


| Gloucester 


Blackheart Malleable Pearlitic Malleable 
Elongation 4 18%, | Elongation 5% 
Yield Point ..  r§tons | Yield Point .. 22 tons 
Tensile Strength 25 tons psi | Tensile Strength 35 tons psi | 








Power Lift Arm for Mower in 
Malleable Iron, Weight 19/bs. 


Inner Shoe of @ Mowing Machin 
in Malleable Iron. Weight 20ibs. 








GLOUCESTER FOUNDRY LTD. EMLYN WORKS, GLOUCESTER Telegrams: ' Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co, Led.) Telephone: Gloucester 2304! 
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CAKENCORK 


O/L and PETROL 


. ‘CASKET MATERIALS 


fe oS TERE, 
asmmeUTORS oo. Maram. ¢ FOREIGN &@ COLONIAL 
IN BULK . BRITAIN Sit ct % ENQUIRIES TO 
J.A.NORDBERG LTD yo ; H.JACKSON LITO 
171 QUEEN VICTORIA $T.,  QAKENCLOUCH, CARSTANG 
LONDON. Nr, PRESTON’ 
E.c4 LANCS. 
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TRADE MARKS 





STAND NO$ 48 & 49 
GRAND HALL 

& NO.423 GALLERY 
NATIONAL HALL 


B.SA. TOOLS GROUP 


BRITISH * AMERICAN + EUROPEAN 


MACHINE TOOLS Division GREEN © BIRMINGHAM 3) 


SMALE TOOLS OIVISION MON MERRY STREET *© BIRMINGHAM 85 


BURTON 
GRIFFITHS 


INTERNATIGNAL 
MACHINE TOOL 
EXHIBITION 1956 


June 22-July 6 
Olympia - London 


TELEPHONE STECH FORD J07% 
TELEPHONE ViCTORta 2340 
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‘Castability’ 


Ley’s ‘Black Heart’ malleable castings 
have a high resistance to impact, yet are 
practically free from limitations as to shape. 


This ‘castability’ brings a double advantage : 

first, the parts can be more effectively shaped for their 
ultimate purpose ; second, this freedom from limitations 
generally means that less metal has to be removed. 


Coupled with the easy machinability of Ley’s ‘Black Heart’, 


these factors are a great manufacturing asset, moreover the 
finished part is better suited to its duties. 


The illustrations show, actual size, the front hub of a popular car, 
made from Ley’s ‘Black Heart’, completely machined. 


LEY'S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 


We offer designers the full collaboration of our engineers. 











Passeriger 


, Cars, etc; 


~~ Beatid’s special coupling has been developed to 
» cope with the very high speeds ofjet engines. 
a ae 
7 ~ Owing to the use of rubber'truanion blocks as 
os ae the main driving elements, La¥rub g es atrue 
cushioned Grive, and with the absence of metal- 
tal Gowcact’, \ubFication is not required. 
Here then [§*a trans system designed 
for modern times—a drive fe that can be 
installed and almost forgott 


PARE Bh tee, pds 


If you would like to know the fu 
of these shafts contact us at the address be 








use 
another 


of 
those 


HARPER CASTINGS 


Rally drivers, and millions of 

ordinary every day drivers too 

are using Harper Castings in their cars 
—just another example of the 


ubiquity of these famous castings 


AA r 


JOHN HARPER &@ CO. LTD. 
JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS « WILLENHALL « STAFFS 
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NEW AIR TOOLS 


She 


HAVE 50/ MORE POWER 
AND NEAR - SILENT 


OPERATION 


Big advance in small 
power tool design 
introduced by 
Consolidated Pneumatic 


A number of new tools which will interest production 
men in all fields of industry have recently been added to 
the large range manufactured by Consolidated Pneumatic. 
Their outstanding virtues are lighter weight with greatly 
increased power. The first is a small Screwdriver Model 
CP-3008, for which a variety of screwdriving attach- 
ments are available. An important feature of this tool is 
its quiet operation. It has been designed with a super- 
sonic exhaust—a great advantage for production line 
work where a number of tools are in use. This model is 
also available asa #,” and 3” Drill with lever type throttle 


New high power ‘unit type’ motor 


In the new line of drills is Model 3017 for the i” to 4” 
range, made as a straight model with lever throttle or 
with a pistol grip handle. These small tools of under 7” 
length are built with a new high power ‘unit type’ air 
motor giving 50% more power than previous models of 
the same size. This power means highspeed drilling 
without stalling on Sosa Geoush, and enables deep holes 
to be drilled in high strength alloys with comparative ease. 


Range for capacities of 3" and 4 


Fer capacities of 4° and 4°, Consolidated Pneumatic 
has introduced the 3075 range of drills with offset handles. 
These also have the new ‘unit type’ motor giving 50%, 
more power. They can be supplied with chucks for deep 
hole woodboring up to 1° diameter 

The introduction of these new lines into the already 
extensive CP range provides a complete selection of smal! 
tools for all classes of work. is includes impact 
wrenches for nut running operations and a very complete 
selection of aero riveters. The CP range of grinders, too, 
are all of the modern steel-clad design. Ful! details of 
all these tools are provided in literature freely available 


on request. 


CONSOLIDATED PNEUMATIC TOOL COMPANY LTD., 232 DAWES 


The CP-3008 Drill is made in 
speeds to sult &” and }° drilling 
is under 7° long and weighs 
only 1h lb. Fitted with 
removable chuck guard 


The CP-3075 Drills are designed for 
i and ¢° drilling and can also be 
used for \" woodboring 

All speeds have 

off set handles 


This CP-3008 Screwdriver 
has a supersonic 

exhaust toreduce noise, 
is only 9 long and 

weighs under 2 lh 


Four speeds are available in the 
Mudel CP-¥OL7 Drill for capacities 
Of 4° to &” all with offset handles, 
out lever iype throith 


is optional oa 


(ynsolidated Pneumatic 


MAKERS OF HIOH CLASS ROCK DRILLS, AIR COMPRESSORS AND POWER TOOLS 


ROAD, LONDON, 5.W.6. 
cr 70 


Automobile Engineer, June 1956 








L2-il | 


4s 


83 
/ / | 


eg 


LLL HUY ff ||| 
: Mads / an 
“4 Yh // / tT 
4 The Jatgest/machine- 
ey he 
Sys //// [}}] I [| 


gents for/ all the 


J JA 
a: / British, America 


/ PM Ne ae 
and’ uropean /Machine- 





/ 
/ 


/ / 


/ Tool ey | 


Automobile Engineer, June 1956 


= 


Tooling on a Herbert No. 3 Capstan 

Lathe, including Chipstream Turning and 
Parting-off Tools and Coventry Diehead, for 
machining the gear stud shown, in a floor-to-floor 
time of 75 seconds. Machined from a 1|}" dia. 
0-3", carbon-steel bar, all diameters are turned, 
in one cut, using Chipstream Boxtools, Parting- 


off time, 5 seconds. 


HERBERT 


ALFRED HERBERT LTD 


EDGWICK, COVENTRY 
RED LANE WORKS, COVENTRY 


Head Works 
Factored Division - 





For repetition work 
to fine limits 
and in all metals 


specify (and repeat) 


RUBERY 
OWEN 





Turned Parts + Wheel Studs & Nuts 
Engine Studs + Bolts& Nuts * Stud 
Bolts + Set Serews—fastenings of every 


description. 7 











RUBERY OWEN 


uro WORK 
/ mu Th SPINOE EA 


J capstan WORK 


MILLING, DRILLING 


v TAPPING 


WALL al ROLLING 


AS CENTRELESS GRINDING 


7 TREATMENT, RUST 
and ALL 
NISHES 


HEA 
Y PROOFING 


Full AID Approved Inspection 


RUBERY, OWEN & CO. LTD., P.O. BOX 10, DARLASTON, WEDNESBURY, STAFFS. 


Manufacturers of Components for the Motor Industry 


Tel. James Bridge 3131. 


28 


Member of the OWEN Organisation. 
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Cab comfort 
















METALASTIK 
LLED-REBOUND 


CAB-MOUNTINGS 


As a result of prolonged study of the problem 
of providing the perfect cab-mounting, we 
have produced this patented unit which is 
giving excellent results. 

















The C.R. (Controlled Rebound) mountings 
not only eliminate the racking between cab and 


fed rebound 

4 
chassis which took place with rigid attachments, 
but also do a great deal to improve comfort 
and insulate the cab against transmitted noise 


The range covers units having various pro- 
portions of rebound travel to working travel: 
in general, one set of mountings have more 
rebound travel, the other set having re- 





stricted rebound for reasons of stability. 


These mountings are compact and, of course, 
embody the characteristic Metalastik rubber- 


to-metal weld. 


ST! 


METALASTIK LTD., LEICESTER 





‘DRIKOLD’ 
REFRIGERATION FOR 


TRANSPORT BY ROAD 





meets all the user’s needs. 

*‘DRIKOLD’ does not reduce the payload ; 
is simple and inexpens! € ; 

does not require skilled operation 

OF maintenance ; 

is completely reliable in operation ; 

is hygienic and free from mess. 


Full technical service is offered. 


Before ordering or building Ney crated Vehicles took into the outstanding advantages of ‘DRIKOLD’ 


‘DRIKOLD’ [itpapatennansdeatiih 


Enquiries to: 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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SAFETY ND 
7 DUAL BRAKE VALVE (ie 
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WHATEVER YOUR LINE 


cable 
special 


: ; ‘ 
BONDED SEALS 


leakpr »0f washers 


U-section ring seals . 


also wiper and other A“ 


spec ial sections 


ae 
4 / FJ 
t 


specialised bonding of O-section ring seals in a 


wide range to British and 

American Standards. Also 

- »*GQuarl ne 
STRUD—the <stgaledie 


leak pr oof bolt 


rubber to customers’ 
components 
} rectangular 


section 


Whether it be an oil grease, ga 
acid or any other fluid that 
whether pressures are great 

temperature high or below z 


Dowty Seal to suit your specif 


Our extensive design and res 
ments are always ready to 


selection of the most suital . 
Member of the 
DOwry 


Group 


and media for your own partic 


DOWTY . Line T 20 ASHCHURCH GLOS 


lewketbury 2271 
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THE FULLER R-45 
‘ROAD RANGER’ 


One lever controls 
8 forward speeds 


Features: 8 progressive ratios, no change 
exceeding 38%. Fast, simple one-lever shifts 
All manual shifts normal, with dog-clutch 
engagement: synchronized change of ‘range’ 
by power shift button on lever, All gears 
helical, 2 reverse ratios. 

Compact construction. For engine torque of 
385 Ib. ft. 





R THE ENGINEER 


PLASTICS FO 


One of the many industrial applications of Texolex laminated 

moulding the motor industry where extensive use is made of 

this material for cam gears. Some of the largest motor 

manufacturing organisations have found in Texolex many of 

the qualities of the ideal material, offering silence in operation, lightness 


in weight, high mechanical strength coupled with resistance to wear and corrosion. 


The Bushing Company Limited, would be pleased to give 
further technical information about Texolex laminated fabric gears 
and their suitability and operation in camshaft, 


jackshaft and oil pump drives, 


; 


TELEPHONE: HEBBURN 3224! TELEGRAMS: “BUSHING, HEBBURN” 


Automobile Engineer, June 1956 











ins 





g isin 














og eae 
‘th : 


STEEL 
SHEETS 


’ 











Talbot West Ealing, 


mee A Ping 9671 








COLD- 
REDUCED 


HOT- 
ROLLED 


Black or Galvanized, 
also plates up to 
, in. inclusive 


SHEARED TO YOUR SIZES 


SPENCER 


H. F. SPENCER & CO. LTD., WOLVERHAMPTON 


vehicle springs 


to 
your 


specification 






















































































Will not link together into 
KKANTPINK caine; in at sives asa 


SPRING WASHERS or S.A.E. medium type. 
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“Newallastic’” bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


Bdge 


POSSILPARK GLASGOW: N 
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Three vehicles with two things in common 

all were built by Holmes (Preston) Ltd., and 
‘ all have Homalloy bodywork fabricated from 

liminium alloy sheet and extruded sections, 


é imini um To both the vehicle builder and the operator 


Timinium has a great deal to offer. In 
WAS chosen construction it is light to handle, easy to 
manipulate. In service its lightness means a 
substantial reduction in deadweight and a 
corresponding increase in payload. And the 
lighter the body, the less the strain on brakes and 
engine and the lower the rate of tax payable. 
For higher all-round performance from goods 


and passenger vehicles it pays to think 


in terms of Timinium alloys. 





ONE OF THE LARGEST U.K. MANUFACTURERS OF 
SHEET, CORRUGATED SHEET, STRIP, 


© 
Th AUR WMATA UTA LER ves verre, cxmvves secrons ano 100s 


ALUMINIUM AND ALUMINIUM ALLOYS. 


Head Office: Redfern Road, Tyseley, Bir el. Acocks Green 3333 


LUNDON BIRMINGH MANCHESTER LEEDS GLASGOW BRISTOL AND DUBLIN 


Otficesin 
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FUEL INJECTION + LIGHTING 


AND STARTING EQUIPMENT 


ee yet . : 3 " Sy ote sae 
Mae it , eh tee «oe é . 
MOTOR UNITS LIMITED - OAK LANE - EAST FINCHLEY - LONDON, N.2 
Telephone ; FiNchley 2262 (20 lines) Telegrams ; Simotunit, Fastfinch, london 


japeai 
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pioneers 
of 


A 
| STERMETS 
ave progress 


REGD. TRADE MARK 


True to the great traditions of 
Coventry whose long history 
is closely linked with the progress 


of Britain . . . Sterling Metals 


largest producers of “Elektron” 


Magnesium Alloy castings, have built 


up an unequalled reputation for 


operating large Aluminium and Cast 
lron foundries and, as the world’s 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 
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Higher efficiency 
Longer working life 
| Lower production costs 

































































NO NATION 
IN THE WORLD... 


is keener in its machining methods than the U.S.. or is IN GREAT BRITAIN 


’ : é ; Molybdenum has not made 
more experienced in basing its methods on practical results. the same headway—it had a 
setback in war years, when 
° , ° on , manufacturers were unfamiliar 
It is erelore sig Ci F ece ‘ars GO—90? ' 
is therefore significant that in recent years 8 » ol saith, tes Maetinedinainaliaia 


. TT, ” ivr vr ae . > e ’ at . a 
the high speed tool steel used in the U.S. has contained This, ‘however, te. cluple 
and straightforward, and the 
production of Molybdenum- 


Molybdenum. 
- containing steels is rapidly 
he steel has cost less, and Molybdenum has been free extending. 


GO FORWARD WITH MOLY 


PRONOUNCED ‘MOLLY’ 


from violent price fluctuations. 


CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 99 PINSTONE STREET, SHEFFIELD, 1 
























































Flexible pipes 
by DUNLOP 








Dunlop technicians will always advise on any problems concerning installation of flexible piping. Write please to:— 
DUNLOP RUBBER COMPANY LIMITED - ST. GEORGE'S ROAD COVENTRY © TELEPHONE: COVENTRY 64171 


oa 
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continuous 


COPPER BRAZING?e 
PUBRNACES with 








Birlec Limited can now offer continuo 
copper brazing furnaces with removabl: 
non-metallic elements as standard equls 
ment, Extensive production trials hav 
taken place and the following advantag: 
proved :— 


* Element replacement is easy and can 
take place, if necessary, while the 
furnace is in operation. 


Element replacement does not involve 
rebricking, and expensive downtime is 
thus reduced. 


Element life is no shorter than with 
conventional nickel-chromium resistors 


For brazing a small part to a 
urge article, induction heat- 
g equipment is the answer 


slised heat means no Designs are completed for standard 6”, 8” 


usted heat and a ‘‘machine P 
and 12° furnaces ; may we send details? We 
approach to equipment 
sign makes the process should also be pleased to arrange a visit to 
leal for quantity-production 
thods our Heat Treatment Division, near the main 


works in Tyburn Road, where test pieces can 
istration left: A standard 


kW unit, for brazing carbide be brazed in a furnace of this type. 
tips; photograph by 
irtesy of EDIBRAC LTD 
idheath, Cheshire, manu 


turers of Tungsten Carbide 


BIRLEC 
LIMITED 


Member of the A.£.1. Group of Companies 
ERDINGTON «+ BIRMINGHAM + 24 
also LONDON SHEFFIELD - GLASGOW -: NEWCASTLE-ON-TYNE 


om/B.2154.54 
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SURE ERR eReee 








service! 


312,000 miles 
wear negligible 


. h * Don-F lex 
TITER) 1956 \ U1 l psc 


100,000 hm. The 


—— 
’ reported that during t 
“ the clutch linings neede 
,.~ en 





Wary & PARKES) 


— 


CLUTCH DISC 


COREE HEHEHE EHEHH HEHEHE EEE 


*f 


We shall be happy to supply full details 
and technical information on request 


ind for ie 


@on and Woven ; 
Brake Liners ur $4 ° 


COPE EEE EEE HEHEHE HEE 


1 Nation-wide chain of depots to serve you 


BELFAST 28967 EDINBURGH 1 Central 4244 
NOTTINGHAM 439646 


BIRMINGHAM § Midland 4659 GLASGOW C2 Central 4694 
BLACKBURN 6-541 HARROGATE 670«4 SHEVPPIELD 1 assag 
BRISTOL 27214 HULL Central 52072 SOUTHAMPTON 21276 
CARDIFF 27026 IPSWICH 402; STOKE-ON-TRENT 44041 
CARLISLE 21549 LEEDS 43 20664/5 WAKEMIELD 
CHESTER 21240 LEYTON Leytonstone 6064 WIMBLEDO? 
COVENTRY 64914 LIVERPOOL, Royal 5202 and 1251 Republic of Ire 
DUNDEE 1728 MANCHESTER 3 Blackfriars 0596 DUBLI 

NEWCASTLE-ON-TYNE 2 

27142 and 27942 


SMALL & PARKES LTD Hendham Vale Works Manch« 


LONDON: 76 Victoria Street, S.W.1 
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V.I.PSAP.V 


At the Very Important Points where the cradles 
are attached to the chassis Messrs. A. P.V. fit 
Silentbloc Flexible Bearings. On the A.P.V. 
tanker illustrated, the tank is insulated from 
vibration by eight Silentbloc Bearings which per- 


mit flexibility while maintaining perfect stability. 


Silentbloc resilient components 
have been supplied to the Motor 
Industry for more than 25 years. 


ILENTBLOC 
bee BEARINGS 


SILENTBLOC LIMITED @ MANOR ROYAL @ CRAWLEY @ SUSSEX @ Tel CRAWLEY 2100 
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The ‘Cassel’ 
Heat-Treatment Service 
offers a complete range of 
salts, furnaces and technical 
advisory facilities to meet 
all problems. Brazing, for 
example, may be carried 
out in batch-type or auto- 
matic furnaces, and there 
are salt baths suitable 

for brazing over the 
temperature range 

from 650-1150°C. 


for 


brazing 


casehardening 








Joint designs suitable for brazing 














The salt-bath method of brazing offers these advantages : 


* Accurate control of temperature. 

* Rapid operation and greatly reduced labour costs. 
* Scale-free finish—less work in finishing operations. 
* No excess brazing metal on the finished joint. 


... consult the 


‘Cassel’ heat-treatment service 
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IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1 





LOWER ASSEMBLY COSTS 


P Brochure A.£., sent fe stration at your own Works » on request 


AIRCRAFT-MARINE PRODUCTS |= (GT. BRITAIN) LIMITED 


London Sales Off 60 KINGLY STREET : LONDON, W.1I. Tel: REGent 2517 & 2518 


Works SCOTTISH NOUSTRIAL ESTATES PORT GLASGOW, SCOTLAND 


er eee 
Ghetenecte 
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Taking the strain... 


N these days of high endeavour, when a 
|= can hang on a single stressed part, there 
is no longer any reason why it should 
let you down. Radiography has removed the 
guesswork from inspection, and the combina- 
tion of modern equipment and techniques 
with the correct ILFORD Industrial X-ray 
film makes it virtually impossible for a 
hidden flaw to escape detection. 
By the way, the ILFORD book- 
let “X-ray Films, Screens and 
Chemicals for Industrial 
Radiography ”’ is a treatise in 
miniature on this important 
branch of non-destructive test- 
ing. Write for a free copy today. 


@-: 


~ 


. 4 

(ees 

v ee 
~~ 


i 


Industrial X-ray films 


in the service of Industry 


ILFORD LIMITED iLFORD LONDON 
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meet SGHUMY 


Leonomieal both ¢ operate, the Birlec Mains Frequency 
Coreless Induct flers the most efficient known method of 
re-melting ewartl at divided scrap. Quick to appreciate the 
vereatilit melting technique, ferrous and non-ferrous 
founder 


ordered Virlee Mains Fre 


queney Coreless 
ion furnaces ollowing applications 
CAST IRON :) Re two 6 ton 1100 kW furnas 


STEEI 
ALUMINIUM: He 


reclamation ton 20 kW furnace 


uff and trimming 600 kg, 150 kW 


furnace 


BRONZES & BRASS Melting and reclamation two | ton 


120 kW. furnaces 


PC LIMITED 


mber of the A.E.! Greup of Compa 


BIRMIWN 


$™/ 82721") Sé 


50 
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The Pobmark of Cully 
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LOOLROOM IN THI 


Al YOUR DISPOSAI 


With over 30 years experience C.V.A,. offer you 
unparalleled ervice in the manulacture ol Pla ti Mould . 
Press Tools, Jigs & Fixture and pecial purpose machinery 


It you require the high { quality and a competitive price, 


ple ise end yout enquirt to 


C.V.A. JIGS, MOULDS & TOOLS, LTD. 


No. 2 FACTORY HOLLINGBURY BRIGHTON 6 >USSEX 


TELEPHONE. HOVE 48201 CABLES & TELEGRAMS CEVEATOOLS HOVE 





HT 
HH} 


ll / yr 


i) 
H| 
= 


For measuring R@M bearings 
ordinary instruments 
cannot show such accuracy 
For precision manufacture 
continually measured and checked to 
the finest limits there is nothing 
like Ransome & Marles ball or roller 


bearings 


VERTICAL ELECTRIC MOTOR 


ansome 


arles 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 
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KIRKSTALL FORGE ENGINEERING 
LIMITED : LEEDS, 5 


Telephone: Horsforth 2821 











Automobile Engineer, Fune 1956 





INTERNATIONAL MACHINE TOOL EXHIBITION 1956 


Se so OLYMPIA JUNE 22-JULY 6 


CLEVELAND 

Model AB 14° capacity Single Spindle Dialmatic 
Spindle capacity—maximum round bar 

Spindle speeds infinite—ranging from 40-3200 r.p.m 


GAUTHIER 

Model GM.12 Precision Automatic 

Largest diameter of component, round 
Maximum length of component 

Model W.1 Precision Gear ‘abide Machine 
Maximum gear diameter - 





HILGERS 
Modei HDY.114 Semi-Automatic Cold Tube Bending 


on stand No. For tubes up to 44” o.d. x 4,” wall thickness 


Model HYB. 70 Automatic Cold Tube Bending Machine 
For tubes up to 23” o.d. x 4” wall thickness 


KOLLMANN 

Model VF.5 Vertical Milling Machine, Solid Bed Type 
Working surface of table ..._. "285° 
18 spindle speeds be ... 20-1000 f.p.m. 
Model EMAV.62 Openside Plano > Milling Machine 

Working surface of table ... ; 106° x 35” 
Power milling length i ; fc sey, ee 


MALCUS 
Model MC-5 Centreless Grinding Machine 
Largest diameter ground ... ve nt 6” 


MOREY 
Extra Heavy Duty Vertical Aeroframe Profiler and Milling 
Machine 
Working surface of table ... ... ... «.. «.. 48° * 120" 
Distance between columns een. pet 60” 


OLIVER 
No. 2 Arc Face Mill lavage Machine 
Capacity .. 4-24" Face Mills 


PRAHOMA 

Model LW. Heavy Duty Surface Grinding Machine 
Working surface of table ... cs ee eee 
Model 1.12 High Production Precision Surface Grinding 
Machine 

Working surface of table ..._... ee 6 lg 
Model R8.7 High Production Precision ‘Surface Grinding 
Machine with Circular Rotary Table 

Diameter of magnetic chuck _... bee”. Sew dso: 


SOMUA 

Model Z.1 Horizontal Milling Machine 

Working surface of table ..._... we, wien eee 
12 spindle speeds: 

Horizontal spindle... ... 0... sss es» §0-2§00 F.p.m. 
Vertical spindle ae . 40-2000 r.p.m 
Model Z.3 Horizontal Milling Machine 

Working surface of table ..._. ae 64" x 144" 
12 spindle speeds os ee ee ey eee OOOO CE. 


STUHLMANN 

Model NZ. 250 Internal mapeeting Machine 
Maximum stroke... es 
Groove width 


TROJAN 

Universal Oil Grooving Machine 

Maximum length of groove cut 

Maximum diameter of work admitted over saddle 
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THE SELSON MACHINE TOOL 


Buyers will be afforded the opportunity of inspecting and comparing 
machines and equipment made in Britain and on the Continent. 

A wide selection of machine tools will be displayed by the Selson 
Machine Tool Company Ltd. and technicians will be in attendance at 
all times to demonstrate and explain this range of modern 

production engineering equipment. 





KAMENICEK 


Model 1.U. Universal waa Machine on stand No. 


Capacity won vee’. doa Ee ee 
Model 5.U. Universal aes Machine 


Capacity : ‘ 15]" x 80° 
Model 102 Universal Tool and Cutter ie rating — 
Capacity... "x 198" 
PLAVERT 

Model 4.80 Horizontal Boring, Drilling, Milling and Facing 
Machine 

Speen GE WED cbs > dee Sen ene oe ans 34° 
SKODA 

Model HVF. 160.D. Bedplate Type Horizontal Boring and 
Milling Machine 

Diameter of spindle ..._ . i“ oP 
Model 8K.12 Vertical Boring and Turning Mill 

Maximum turning diameter with side head ... 49° 
Model 8U.50 Straight Bed S.S. & S.C. Lathe 

Height of centres , im ae. ae 
Distance between centres ..._ . a sss: a0 60” 
ZBROJOVKA 

Model FA. 5V Vertical Milling Machine 

Working surface of table , 79° x 16)” 
20 spindle speeds 18-1400 r.p.m 
Model FA. 6U Universal waning Machine 

Working surface of table 79° x 152” 
20 spindle speeds 18-1400 r.p.m. 


Model FA. 5H Plain Horizontal Milling Machine 
Working surface of table ... . 79° x 16)" 
20 spindle speeds , a 18-1400 r.p.m 


Model BK. 3 Universal Grinding! Machine 
Capacity ab 10° x 30° 











THE 
THE SELSON MACHINE AON 
TOOL COMPANY LTD 


Cunard Works, Chase Rd., N. Acton, London, N.W.10 G R 0 U P 


OF COMPANIES 
Telephone: Elgar 4000 (10 lines) Telegrams: Selsomachi, London —————— 
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—that's versatile Bury Felt, made specially for 
Industry. Hard as nails or soft as silk, Bury Felt 
can always be worked towards your ends. You 
can use Bury Felt in filters, seals, washers, gas- 
kets, buffing rollers, shock-absorbing mount- 
ings, cushionings—or in anything else that calls 
for felt. 








Versatile stiff - 





Send your enquiries to 
BURY FELT WANUFACTURING COMPANY LIMITED, P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE - Phone: BURY 2262 (6 lines) 
London Offices: 3 Snow Hill, E.C.1 - Phone: Central 4448 
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~Hiduminium ~ 


makes the most of (A luminium | ; 








The high wear-resi 


~othey're track -tested 
Superload” bearings for the’ 


from a Vast range of « tandard 


Write for your copics of literature 


dealing with all aspects of 
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M.I.OIL SEALS 


| GEORGE ANGUS & C9 [T? (flo 


NEWCASTLE UPON TYNE, 6. 





There is no material more suitable 
for bright-work on motor vehicles 
than stainless steel, Solid metal! 
throughout, nothing to chip, pee! 
or rust, Stainless steel trim | 
thoroughly practical, It requir 

polishing and is quickly and easily 
cleaned merely with soap and water, 


Body stylists are making increasing 
use of this gleaming material—dec- 
orative mouldings, window reveals, 
radiator grilles, lamp housings, 
wheel discs, Irresistible in the 
showroom, endurable for the whole 
life of the car, Small wonder that 
the Motor Industry all over the 
world is turning to stainless stee! 
—the metal of the age. 


“SILVER FOX” 


STAINLESS STEEL 


REGO. TRADE MARK 


The metal of the age 


THE UmITED 


SAMUEL Fie & COMPANY LIMITED 
| ted ES Con 


with Eh (J nite limited 
STOCKSBRIDGE WORKS -: Nr. SHEFFIELD - ENGLAND 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 


GREAT DURABILITY 


Hardened cam and roller. 


Tapered roller bearings (with detachable 


cones on the larger sizes). 
Double bearing support to rocker shaft. 
End-location adjustable. 
THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 


covering every type 
of chassis, on heavy types. 


ame M ARLES 
3) wen: cies 
ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 


Telephone: LUTON 2662 (4 lines), Telagrams: ADAMANT, P HONE, LUTON 


Larger angular movement. 
Very compact box. 
For fore-and-aft or transverse layout. 


Trunnion of spigot mounting alternative 
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AT THE MACHINE 
TOOL EXHIBITION 


and on show 
all the year 


V-BELT DRIVES WITH 
TAPER-LOCK 


NE W rHIs_YEAR 


TAPER-LOCK SPROCKETS & CHAIN 








‘HAINSWORTH’ 





TORQUE-ARM 
VARIABLE SPEED GEAR | SPEED REDUCER 





IN ATTENDANCE ON STAND 6388, 
WATIONAL HALL, OLYMPIA 


1. A. F. MACNAIR (London Regional Manager) 
June 22, 23, 27, 28, July 2, 3. 


cs ae HANDLEY (Assistant | lon Regional Manager) 
ine 22, 23, 25, 26, 29, 30, July 4, 5, 6. 


G. K. VARLEY (Sheffield Branch Manager) June 25th to 29th. 
F. GRINDLAY (Leeds Branch Monoger) July 2nd to 6th 





AT THESE 
FENNER BRANCHES 


BELFAST, 35 King Street..... Belfast 25409 
BIRMINGHAM. V-Belt House, 25 Broad Street, 1 
M'Diand 4505/6 
BURNLEY, V-Belt House, 73/77 Manchester Road 
Burnley 2258 
CARDIFF, V-Belt House, West Wharf Road 
Cardiff 25151/2 
CLECKHEATON, 92 Whitcliffe Road 
Cleckheaton 691 /2 
GLASGOW, 98 Holm Street, C.2 City 7136/7 
HULL, Marfleet Avenue Central 13900 
LEEDS. 32 Dewsbury Road, 11 Leeds 33420 
LEICESTER. V-Belt House, 50 Southgate Street 
Granby 223 
LIVERPOOL. V-Belt House, 42 Great Howard 
Street sa «Central 3236 
LONDON. V-Belt House, 54 Southwark Bridge 
Road, $.E.1 ; Waterloo 7466/7 
LUTON. V-Belt House, 58 Bute Scereet and 
38 Guildford Street Luton 5089 
MANCHESTER. V-Belt House, 454 Chester 
Road TRAfford Park 1341 
NEW CASTLE-ON.-TYWNE, 61 Westgate Road 
Newcastle 24684 
NOTTINGHAM, V-Belt House, 136 Canal Sereet 
Nottingham 41079 
SHEFFIELD. V-Belt House, 86 Bridge Street 
Sheffield 27774 
STOCKTON-ON-TEES. V-Belt House, 
18 William Street Stockton-on-Tees 68064 


STOKE-ON-TRENT, V-Belt House, 
32 Hartshill Road .............. ... Stoke-on-Trent 44587 





J. H. FENNER & CO. LTD * HULL 
LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 





Automobile Engineer, June 1956 





A HORSE 
CALLED 


Oh what a prob-lem was little GENTLY. So slow. All 
the other Little Horses used to laugh at poor 
GENTLY. ‘Oh, you old slow-coach”’ they cried rude-ly 
‘‘can’t do more than 2 or 300 r.p.m.”” Poor GENTLY was 
so sad. Until one day the Master (the old goat!) set 
them all to drill-ing holes in Tit-an-ium. All the 
Little Horses set to work at a great pace but soon 
they were so hot and ill - tempered and began to cry 
‘‘This is too hard for us’”’. All but little GENTLY. He 
was quiet-ly work-ing away at just 165 r.p.m., cut - ting 
his way through the hard metal with no trouble at 
all. ‘‘See boys’’ said the Master in that 
sancti-mon-ious voice — ‘‘ GENTLY DOES IT.’’ 


De-sout-terA Tools put power into your hands 











Desoutter Bros., Limited, The Hyde, Hendon, N.W.g. Telephone: Colindale 6346 (45 lines). Telegrams: Despnuco, Hyde, London 
wats 
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the domestic diamond 


The efficiency of a domest acuum cleaner depends on 
the small high speed motor. Diatipt Tools are used 

to finish the surface of the copper commutator 

so that wear on the contacting carbon brushes 

is reduced to a minimum. Most other household 

aids depend in some way on diamond tooling 

for their efficiency. This extends even to the 


finishing of aluminium kitchen ware. 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD 
BASINGSTOKE HAMPSHIRE - ENGLAND 








Telephone: Basingstoke 1240 Telegrams: Diatipt Basingstoke 


TRADE MARKS - DIATRU ~ DIANYI ATUF DIATIPT - DIADUST - DIAFORM DIADEX - DIATHREAD -« DIATORC 
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For compact, flexible, untaiting MG) 


Where space is a limiting design factor and the requirement 
is for a unit which is capable of producing power out of all 
proportion to its small size—in a great many cases the 
solution is to install a Plessey High Pressure Hydraulic 
Pump. Current applications of this pump in heavy duty 
agricultural and engineering equipment are as varied as 
they are numerous—and if the day-to-day increase in new 
users is any guide, there is a wealth of possibility for the 
Plessey Hydraulic Pump in industry as a whole. 


These important products... 
TRACTORS - LIFT TRUCKS BRAKE SYSTEMS - CEMENT MIXERS 
CRANES - GAS TURBINE ENGINES © EARTH MOVING EQUIPMENT 


INJECTION MOULDING MACHINES 
MACHINE TOOLS © METAL DRAWING MACHINES 
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ACHINES FOR 
' TOMORROW’S 


Wi 


Wl 


GEAR PRODUCTION 


VAN; 


 QMIMMIMMV 


NO. 7 HYDRAX PRODUCTION 
GEAR HOBBING MACHINE 


Bié SPIRAL BEVEL AND HYPOID 
GENERATOR 


S6H PRODUCTION GEAR 
SHAVING MACHINE 


PH30 PRODUCTION GEAR 
HOBBING MACHINE 


NO. 14 HYDRAX PRODUCTION 
GEAR HOBBING MACHINE 


NEW additions to the David Brown range! 

Nos. 7 and 14 Hydrax automatic high speed production 
hobbing machines for gears up to 7 and 14 inches diameter. 
PH30 automatic high speed production hobbing machine 
for gears up to 30 in. diameter, 

S6H and S12H automatic production shaving machines for 


gears up to 7 and 12 in. diameter. 


Spiral bevel and hypoid roughing, finishing, jobbing, 


testing and lapping machines. 


These machines, and others in the range, will be 
in operation at the Machine Tool Exhibition, 


Olympia, Stand No. 208, Empire Hall. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
» MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE $TREET 
MANCHESTER 3; 
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FLASHERS 


C.A.V. Flasher Indicator Equipment is designed especially for use on public service 
and transport vehicles, and is robust in construction to ensure trouble-free operation 


teaeeeer 


The optical design of the lamp units is carefully planned to give maximum visibility 
and attention value. The motor driven flasher unit is positive in action and give: 


80/90 flashes per minute. Three types of lamp are available: Circular for front or rear 


mounting; side mounting type, a most popular fitting; and arrow type for rear mounting 
(and front also if required). All are single purpose lamps, giving unmistakable signals, 
even in bright sunlight. Self-cancelling switch (illustrated) with adjustable time delay 
or simple hand cancelling type as required. 


FLASHER INDICATOR EQUIPMENT 


Motor driven flasher Self-cancelling switch 
unit with cover removed. 


with warning light. 


The World’s Leading Manufacturers of 


FUEL INJECTION and ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3, 


Automobile 
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FERODO LIMITED CHAPEL-EN-LE-FR 
{ Member of the Turner & Newall Organisa 
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Hhis spirit of research lives on at 
‘hapel-en-le-Frith. In the laboratory 
ind Test House of the Ferodo fac- 
ory, scientists and technicians still 
earch for new materials, new meth- 
nds of manufacture, new standards 
f safety and dependability. What- 
ver developments may come in the 
utomobile industry, you may be 
ure that Ferodo Limited will have 
riction materials ready to match 
hem. 
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BRAKE LININGS - CLUTCH FACINGS 
FANBELTS 





Aipfew 


AUTOMATIC MULTI-TOOL LATHE 
sets a new rapid rate for heavy metal removal 


The New ‘Maxirapid’ is a further development of the well-known 


STAND 113 
and is a completely new design to meet the modern needs 


NATIONAL HALL "Maximatic 
a hae of the high production Industries. 


The machine has been designed to use tungsten carbide tools to their 


Lee utmost capacity and the angular arrangement of the bed has been 


adopted to provide adequate chip clearance and disposal by chip conveyor 


w 
*) <> 
p ” Maximum swing over bed. 17in. Max. between centres 24in. H.P. of main 
INTERNATIONAL | 
MACHINE TOOL | 
EXHIBITION 1956, 


dune 22-Jduly 6 
Olympia Leneon / 


motor 5 





the British Isles 


Sales & Service for DRUMMOND-ASQUITH 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


Also at LONDON: 'Phone Trafalgar 7224 (3 lines) and GLASGOW: ‘Phone Central 3411 
D135 | 








‘Phone: Midland 3431 (7 lines 
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Coles have ‘ everything under 


\ | 
q 


AN 





control 
\ 
q 





Placing a load first time is second nature with 
Coles power lowering, electro-mechanical FINGER-TIP 
brakes and other automatic features ensure FY CONTROL 


accuracy without error. Moving swiftly from Convententiy grouped 


job to job, Coles go where the handling need 
controls reduce fatigue 


is greatest, its jib passing easily under low 
doorways. A compact 360° slew superstructure ane peed ap handling. 
and simultaneous finger-tip control of two Wide vision cab gives 


or more motions are some of the advantages of full view of work area. 
Diesel Electric Transmission the system 


that has all the advantages. 


—- oe oe 8.26 6 eo @ 6€eee Fee e888 8 86 © 


THE NAME THAT CARRIES WEIGHT 


Designed, manufactured and marketed by :'- 
STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Glasgow: 235 Bath St. C2 Newcastle: Brunswick House, Brunswick Place 


London: 6 Avonmore Road, W.14 Manchester: 153 Oxford Road, 13 Birmingham: 39 Thorp Street, 5 
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Now... HIGH GLOSS 
STRAIGHT FROM THE GUN! 


‘Drive-away’ dry in 30 minutes! 


Now~—whether there’s drying equip: ivailable or 
not-—you can take on rush spray vith Berger 
Viton half-hour Synthetic Ename 

Straight from the gun, they give :, high gloss 


finish—-gleaming bright without a and the 


vehicle can be driven away in half as if necessary 


SIMPLIFIED MIXING SCHEME 

As well as an extensive range ol nufacturers’ 
standard colours, there is the VITON MIXING SCHEMI 
which will enable you to produc ipproximate 
match immediately and economically 

This scheme consists of only 141 colours plus 
black and white; a mixing formula book and a simple 
measuring stick are available rrer. The formula cover 
the standard colours of the leading car manufacturers 
The skilled operator can also match colours not 


covered by the formule 


THAT ‘SHOWROOM’ FINISH 
Viton isn’t only for rush jobs, You can bring a Viton 
finish up to a glittering * showro« perfection by 
a quick burnish with Viton Smoot! Compound, 
and a final polish with * Lifeguard d polish 

For all Refinishers, Viton is the wa v business, 
to extra profit-——at the lowest possit 
Why don’t you start using it right It is easily 
available through your local factor. P him about 


supplies today 


rae ES aS 


VITON 


Half-hour Synthetic Enamels 


PROXCELIN 
FOR BETTER 
THAN NEW FINISHES! 


If a concours d’elegance winning standard is required, 
respray with Proxcelin cellulose enamel There is a 
Proxcelin Mixing Scheme, too. Your factor has supplies 





MADE BY LEWIS BERGER (GT. BRITAIN 'D., MORNING LANE, HOMERTON, LONDON, E.9. TELEPHONE: AMH 3321 
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at speeds 


up to 
15; feet 


a minute 


This is the AZOFLEX Model 42/63 Mark II Combine Printing and Developing Machine 
Designed to be handled by one unskilled operator, it can be run at speeds ranging from 6 inche 
to 15} feet per minute with any of the wide range of AZOFLEX photo-printing 
materials to give a continuous output of first-quality prints from drawings, plans and 
other originals up to a maximum width of 40 inches. Special features of the machine include a 
sucuon feed device, controlled cooling of the exposing cylinder, patented micro-grooved 
rollers to ensure perfect development at all operating speeds, and complete synchronization of 
the exposing, developing and print delivery units. Dry, flat prints, ready for 
immediate handling, are produced with the minimum of trouble —there is no mess or smell and 
special darkroom accommodation with water and drainage services is not required 





There is a comprehensive range of AZOFLEX machines and 
materials to meet the requirements of every type of organiza 


tion. For descriptive literature, please apply to Ilford Limited 

| | Azoflex Department AZ5V, 104 High Holborn, London, W.C.1 
ZO Cx Tel.: HOLborn 3401). Demonstrations of the Azoflex process 

can be seen at the above address and also, by appointment, ar 


Iiford Limited, 22 Lioyd Street, Manchester, 2. (Tel. : Deansgat 
4233) and in other principal cities 








PHOTO-PRINTING MACHINES AND MATE RIALS 
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MEDIUM 





duty 











AVY | 


duty 





For the baby car or the giant « 
the Girling name means high eff 
unrivalled research and developr 
“and manufacture are geared to the 
specifically designed for a spe 
motor vehicle, Girling Brakes ar 
utmost reliability, always strength 


GIRLING LIMITED 
KINGS ROAD 
BIRMINGHAM 





mercial transport vehicle, 


cy brakes. Backed by 
facilities, Girling design 


production of equipment 


b. For every type of 


erforming daily with the 


gthe proud claim... 


THE BEST BRAKES IN THE WORLD: 


gw 
Mite / 


_ way ou a 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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SEE THESE 
PRECISION 


MACHINE TOOLS 
FOR 


WEY 


Die-Sinking 
Surface Broaching 


INCINNATI MILLING MACHINES LTD., BIRMINGHAM, 24, ENGLAND 





L ARGE AND DIFFICULT CASTINGS 
which, like this turbine exhaust 
casting, must be absolutely 
sound, vacuum - tight and 
machinable, require high stan- 
dards of metallurgical control 


and foundry practice in their 





production. For such applica- 
tions C. A. Parsons & Co. Ltd. 
always rely on Meehanite Metal. 
Experience has proved that no 
other iron can meet their exact- 


ing demands, 


419 TON MASTERPIECE 
MEEHANITE/,.. 


7 There are many types of 
, Meehanite which provide im- 
7 portant properties such as wear 


resistance, heat resistance and 


ready response to heat treat- 
fy ; 
A ment. It is the function of the 


1 
oe : Meehanite Foundry to meet the 


Engineer's requirements. 


Write for the new book 


““MEEHANITE IN THE SERVICE 


ir OF INDUSTRY” 
>” » 
i 2 


o 








V y) if Ts MEEHANITE METAL FOUNDRIES 
Cast fron Can ¢ (its NITE METAL FOU! 


Quaicast (Ealing Park) Led. London, W.5. Richards Foundries 
Limited. Leicester, Southern Foundries Ltd. Waddon, Croydon, 
Surrey Winget Led. Rochester. Ashmore, Benson Pease and Co. 
Stockton-on-Tees, The Butterley Company Limited. Ripley, 
Derby Cameron and Roberton § Limited. Kirkintilloch 


Carmichael Bros. Limited. Nile Screet, South Shields. Goulds 

The Depen QW Os , TA Foundries Limited. Cardiff and Newport, Mon. john Harper 

(Meehanite) Limited. Willenhall, Staffs. G.M. Hay and Company 

Limited. Giasgow Cc. A. Parsons and Company Limited. 
Newcastie-on-Tyne, 6 











THE INTERNATIONAL MEEHANITE METAL CO. LTD. MEERION HOUSE, 4 DOWNSIDE. EPSOM, SURREY. Telephone: Epsom 3507 
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G.E.C. batch type carburising furnace 
and cooling chamber 


At their Elswick and Scotswood Works, 
Vickers-Armstrong (Engineers) Ltd., have recently in- 
stalled two batch furnaces with separate cooling 
chambers~for gas carburising gear wheels-and a 
continuous hardening furnace with a roller hearth. 


The processing atmospheres in the furnaces are 
generated from a liquid mixture introduced by a 
drip-feed technique. 

The furnaces were designed and supplied by the 
General Electric Co. Ltd. who also developed the 
special fluid used for generating the atmospheres. 


A gear being removed from the roller 
hearth furnace for quenching 
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VICKERS-ARMSTRONG 
USE &G.C: FURNACES 
FOR GAS CARBURISING 
GEAR WHEELS 


A charge of gear heels being removed 
Jrom the cooling chamber 


For efficient 
process heating 
use 


FURNACES 
HIGH FREQUENCY 
INFRA-RED 


THE GENERAL ELECTRIC COMPANY LIMITED 
MAGNET HOUSE, KINGSWAY, LONOON W.C.2 


79 





“This is a job for Coopers” 


And itis inthe design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 


there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 


consultation at all 
times. 


STRAINERS FILTERS - GASKETS »- WASHERS 
LAMINATED SHIMS ~- PRESSWORK 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 550 
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om 
Special Alloy Steels 


vA 


Road Vehicles 


FIRTH BROWN 



























DUREREREESEEP ELL 
+? ’ ‘erste F 


No. 760. 3 doz. Assor- 
ted Light Compres- 
sion Springs 1° to 4” 
long, 22 to 18S.W.G., 
t’to i diam. 6/6 each. 


No. 98A. 3 doz. As- 
sorted 1” to 4” long, 
i’ to } diam., 19G 
to 15G 5/6 each 





No. 757. Extra Light 
Compression, | gross 
assorted, {° to }’, 
“to 2” long, 27 to 20 
5.W.G. 15/- each. 


. 


No. 388. 4 gross As 
sorted Small Expan 
sion Springs. {° to 
14”, 18G to 21G 

9/6 each. 





No. 758. Fine Expan- 
sion Springs. | gross 
Assorted i” to i’, 4” 
to 2” long, 27 to 20 
8.W.G. 15/- each, 


No. 466. 4 gross As 
sorted Small Expan 
sion Springs #” to 14 
long, 3/32” to 3/16 
diam., 21G to 24G 

6/6 each 





No. 1013. | gross 
Small Coil Com- 
pression Spr.ngs, }” 
to 14” long, 3/42” to 
%” diam., 24G to 
19G 6/- each. 


~ 


No. 753. 3 doz. As- 
sorted Light Expan 
sion }° to 4° diam., 
2” to 6" long, 22 to 18 


S.W.G. 10/6 each. 





No. 1024, 

20 Compres- 
sion Springs 
12” long. 4” 

to 4” diam. 24G 
to 18G, suitable 


for cutting into shorter lengths; and 30 
Expansions 14” to 12” long, 5/32” to § 


diam., 22G to 16G 


HERBERT 
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TERRY & SONS 


24/- each 


LTD. 


ereeeereeeretec 
- +eF seevne 


REDDITCH, 


sere 
ieee 


: 


How are 
you off 
for Springs? 


TERRY'S BOXES OF ASSORTED 
SPRINGS are just the job for your 
experimental department —a 
wonderful assortment of Com- 
pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 


a full list-—free? 


TERRYS 


ASSORTED 
SPRINGS 


These Boxe of Spring can al he obtained at: 
27 Holborn Viaduct 


279 Deansgate 


LONDON 
MANCHESTER 
BIRMINGHAM 210 Corporation Street 


The prices quoted are subject to the usual 


trade discount 


YEARS 


wry 


SPRING MAKERS FOR 100 








ASK 
THIS MAN 


| which air grinders he | 
goes for, and he'll say 


“ 


al, 


=—¥ ™ Atlas Copeo - any time ! 


Heavy-Duty 
Remember the man that’s got to use them when it comes to air 


grinders, He'd choose this Atlas Copco range. They're stream- 


lined, light, simple to operate and quiet / He'd also go for the 
features and the vane-type air motors with 


advanced safety 
next time you're buying air 


LSA 21 
High-Speed Grinder | their higher power output. So 
think of increased production, /ower maintenance and 


grinders 
who’d work better with an 


a a ET | trae costs, and the man 
Atlas Copco machine. 
> —_— Give that man an 
8 Atlas Copco air grinder 


Genera! - Purg 
Surface Grinde 
Atlas Copco is the world’s largest group of companies specialising in 
the development and manufacture of compressed air equipment. It em- 
braces thirty-one Atlas Copco companies and twenty-four agents, 
manufacturing or selling and servicing Atlas Copco equipment in more 


LSS 8 than fifty countries 
Wigh Capacity WRITE FOR FREE AIR GRINDER LEAFLETS AND DEMONSTRATION TO 
Beresford Ave., Wembley, Middx., or 


Dise Grinder (Great Britain) Lid., 
Copco company or agent. If you have difficulty in finding their name, 


AB, Stockholm 1, Sweden 


{tlas C ope 
vou local Atlas 


please write {tlas Copco 


[HE AltlasCopcoo GROUP OF-COMPANIES 


Manufacturers of Stationary and P essors, Rock-Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. 
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* Saioon C006 pres g.t, £648. 17. 6 
Mise Towring Limousine wild 
at ont, 0:7) pies p.t, CUBA 





MUMBER LID COVENTRY 


LONDON BHOWROOMS ANDO EXPORT DIVISIOnW «ROOTES LTO DEVONSIURE HOUSE PICCADILLY wi 
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Slashes cost of 


producing Componins lhe 
Ws Moir bar Ieanswussion Shaft 


The Model 21 Mona-Matic now provides the desired constant surface cutting 
speed maintained automatically the distance from the tool to the work- 
piece centerline changes, the spindle speed is automatically varied to maintain 


the selected constant surface cutting speed. 


The prime advantage resulting from the use of constant cutting speed is the sub- 
stantial increase in production attained on parts of varying diameter. Other advantages 
flowing from the use of this equipment include high quality work finishes and increased 
tool life. The main drive motor is 25 horsepower. Surface speeds range from 200 to 
1175 F.P.M. and these speeds can be maintained constant over a 4 to 1 diameter range. 


ROCKWELL 


ese) WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


WE is & C74. 


es 
(oO 


STANDS 
No. 114 National Hall 
Ground Floor 
No. 531 Empire Hall 
Ist Floor 


No. 636 Empire Hall 
2nd Floor 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


em 


a 
WEL! 


esabage&| 
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Tere has been, and still is, so much loose thinking 
about “automation” that it is desirable to return to a 
subject that has already been discussed in these columns on 
several occasions. It is unfortunate that the philologically 
monstrous term “automation” is now generally applied to 
developments in the mechanization of productive processes 
in the automobile industry. Words do not exist in vacue 
but depend for their currency upon the ideas that they 
evoke, and unhappily automation has already become 
associated with ideas which, although mistaken, can lead to 
serious trouble in an industry that is striving for greater 
efficiency. To many people, automation is now a bogey 
word, whereas, in fact, it is merely an unpleasant and 
unnecessary neologism for two more precise terms, 
mechanization and instrumentation. 

A steady increase in the mechanization of production 
processes has, of course, been a feature of the engineering 
industries since the first industrial revolution. The rate 
of change has varied from industry to industry, and so far 
as mechanical engineering is concerned, the automobile 
industry, a comparatively latecomer in the field, has shown 
the greatest readiness to adopt new techniques. And with 
what remarkable results! For instance, in a typical factory 
of 1906 the production of a motor car took 7,000 man-hours, 
whereas in the same organisation the figure to-day is 175 
man-hours. The difference is certainly mainly, in fact 
almost wholly, due to increased and improved mechaniza- 
tion of processes. Nor has the speeding up of production 
led to unemployment. On the contrary, the labour force 
in the organisation in question is now more than 800 times 
greater than it was 50 years ago. These figures may be 
regarded as fairly typical of the entire industry. 

Not only has the industry become one of the largest 
employers in the country; it has also been one of the best. 
The earnings of the workers have always been above the 
average, and since the war have been the highest in the 
country, for engineering generally. There can only be 
one answer to the question: How has the automobile 
industry so greatly expanded its markets, and hence its 
labour force, while maintaining high rates of earnings for 
the workpeople? It is—improved production methods 
That is, through increased mechanization, leading to 
reduced costs and lower prices to make a motor car a 
practical proposition for a greater number of people. 

If the British industry is to maintain its position in world 
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MATERIALS AUTOMOBILE PRODUCTION METHODS 


4.F.R.Ae.S. Associate Editor) 







WORKS LQUIPMENT 


Mechanization or.... ? 






markets, there is now pressing need to keep prices stable, 


or better still to bring them down. Continental competi 
tion is keener than ever, and it is not beyond the bounds 
of possibility that if the present recession in the American 
automobile industry continues, efforts will be made to find 
more export outlets for American cars. It may be objected 
that the almost world-wide dollar shortage makes this 
unlikely. However, the prosperity of the automobile 
industry is now virtually regarded as the prosperity index 
for the whole of the U.S.A. and it would not be surprising 
if strong efforts are made to find overseas markets for 
production in excess of home demand 

Without in any way decrying the importance of design 
development, we must say with the strongest emphasi: 
that the all important matter for the British industry 
to-day is a reduction in costs with a consequent reduction 
in prices. Unfortunately, the vehicle manufacturer has no 
control over at least 70 per cent of his costs; therefore it is 
essential to exercise the most stringent economies with 
regard to his own production. ‘The adoption of advanced 
production techniques is one of the most important factors 
for effecting this result 

In great measure, it is the very prosperity of the workers 
in the industry that lies at the root of their opposition to 
further mechanization. Workers are understandably loth 
to leave an industry in which high earnings can be obtained 
without laborious effort and where, in many cases, only a 
modicum of skill is needed—because the existing standard 
of mechanization has eliminated most of the toil and most 
of the need for any great degree of skill 

For both short and long term policies it is an inescapable 
fact that the industry can remain prosperous only if the 
maximum possible use is made of technological advances 
As a short term policy this is necessary for maintaining 
prices at a competitive level. If this is not done, we shall 
have a reduced labour force on lower individual earning: 

As a long term policy for the automobile industry, and 
indeed for all industries, increased mechanization is a 
necessity if the present standard of living is to be main 
tained or improved. We in this country are faced with 


a population problem in which those of working age will 
progressively represent a smaller percentage of the total 
Therefore, every worker must produce more, and the 
easiest and most logical way to effect this is by 
machines do the maximum work 


making the 






Another model of the Ford rar 

is the Crown Victoria Skyline 
This vehicle can be supplied 
either with a conventional ste« 
roof or with a tinted transparent 
portion, fitted with a blind 
front of the hoop extensior 

the two centre pillars 


W HEREAS in Europe, owne! 


to be something out of the ordin 
regards his vehicle as almost as n 


example, a house. Therefore, th 
from the European one in that « 
favour on cars that incorporat: 
different from the: cars that th 
example, one model is offered with 
which are trimmed with different n 
are reversible so that the appearan 
car can be radically changed in a 
difficult to see that features of t 
useful purpose but apparently th 
The four-door hard-top ty; 
popularity. In the medium pri 
General Motors’ car output is of ' 
the low price field, the figure is a 
is also a trend towards the introdu 
than hitherto. More metallic tor 
green and blue, are being introdu 
colours are employed in the int 
are now offering harmonizing 
different shades of the same colo 


Dodge 

Among the four-door hard 
Custom Royal Lancer. The « 
of design is that the centre pilla: 
hinged, does not extend abov 


} 


210 


The Ford Fairlane Victoria Fordor 
model is an example of the four- 
door pillariess hard top design 
that is becoming very popular in 
the United States of America 


American Bodywork 


f a car 1s considered 
American owner 
{ a necessity as, for 
rican market differs 
rs tend to look with 
that make them 
ghbours own For 
ind squab cushion: 
ils on each side and 
f the interior of the 
r of seconds It is 
pe serve any really 
sales appeal 
sign is gaining in 
30-40 per cent of 
of vehicle, and in 
There 
f less gaudy colours 
n addition to grey, 
Where two or more 


) per cent 


nost manufacturers 


rather than two 


les is the 
auture of this type 
h the rear door is 


With this 


Lx rd ge 


t level. 


{ Review of the Latest Trends and Details of Outstanding Interest 


semi-pillarless construction and wrap round front and rear 
windows, the all-round visibility is exceptionally good. 
This layout also has advantages so far as styling is concerned, 
in that the vertical line of the centre pillar is eliminated, 
Thus, the horizontal lines of the waist, cant rail and roof 
accentuate the length of the vehicle and the top-heavy 
appearance that is characteristic of a number of American 
cars is avoided. This type of design obviously is easiest to 
apply to a car with a separate chassis frame; however, 
pillarless designs have been successfully adopted in Europe 
for smaller chassisless vehicles, for example, the Lancia 
Appia. 

In the Custom Royal Lancer, as viewed in side elevation, 
the centre pillar tapers to a point at the top. At the base, 
it is reinforced by generous fillets. A thin triangular gusset 
plate, covered with leather cloth, is fitted between the top 
of the pillar and a point a few inches forward of its base. 
This plate is in line with the front seat squab so it in no way 
obstructs the entrance to the vehicle. Presumably, the 
function of this gusset is to support the weight of the rear 
door when it is in the almost closed position. There is no 
problem so far as support for the door in the open position 
is concerned, because the thickness of the pillar, as measured 
in the transverse plane, is more than adequate to give it the 
necessary stiffness in that direction. Similarly, the pillar is 
more than adequate to take the loads due to the slamming of 
the front door. When both doors are shut, the pillar cannot 
be seen from the outside, becuse it is overlapped by the 
edges of the door panels. 
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Ford, Lincoln and Mercury 

The Lincoln Premitre range of vehicles incorporates a 
number of novel features. At the front end, the headlamps 
are hooded, as in most American designs, but the background 
under the hood is a dummy grille. The radiator grille 
comprises an exceptionally heavy central horizontal bar 
with three chromium plated strips above and three more 
below it to protect the grill opening. The upper edge of the 
opening is formed by a light chromium plated section. At 
the lower edge there is a heavy chromium plated secticn 
which, together with the central bar, forms the bumper 
Lamps are mounted in both the central and the lower bars 
This arrangement does not lend support to the suggestion 
that heavy bumpers are essential in America as a first line of 
defence against damage to body panels. 

An unusual feature of this design is that the lower edge of 
the wing panel on each side is horizontal from the extreme 
front end to the point where it is swept down behind the 
wheel. The ends of the centre and lower bars of the grille 
join and are turned sharply round the sides of the vehicle, and 
the upper edge of this assembly fits under the front end of 
the horizontal lower edge of the wing panel on each side. A 
good feature of the arrangement is that the ends of the two 
bars that form the bumper are wider than any of the body 
panelling on the vehicle. They are also turned inwards so 
that they do not tend to catch obstructions when the car is 
being reversed. 

On the sides, a horizontal line extends from the base of 
the headlamp hood at the front to the corresponding point 
on a similar hood over the rear lamps. As viewed from the 
side, the profile of the front lamps is raked forwards while 
that of the rear lamps is raked back. The coloured glass 
of the rear lamp on each side is bowed and projects beyond 
the hood so that the light is visible from the side as well as 
directly from the rear. Another feature that is used to 
accentuate the horizontal lines of the vehicle is a chromium 
plated strip extending from a point immediately behind the 
front wheel to the rear bumper. The upper edge of this 
strip is horizontal, but its lower edge falls as it sweeps to the 
rear. At the back of the vehicle, the exhaust pipes discharge 
through apertures in the bumper. This gives a clean line 
below the bumper and also tends to prevent the possibility 
of reverse flow of exhaust under the body floor 

On the dash facia, also, horizontal features are accentuated 
All the instruments are housed under a rectangular cowl on 
top of the facia. From left to right, they are: a hand brake 
warning lamp, coolant temperature gauge, trip speedo and 
fuel gauge, oil and dynamo charge warning lamps and a 
clock. There is an inverted cowl of similar form im- 
mediately below the facia. This balances the upper one so 
far aS appearance is concerned and carries most of the 


Lamps are incorporated in the bumper of the Lincoln Premiére 
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Interior arrangement of the Ford Fairlane Sunliner. An unusual feature 


is the chromium plated pressing above the rear seat squab 


switches, in line on a chromium plated face plat Phe 


heater control levers are to the left of the steering column and 


they operate in quadrants formed by vertical slots in the 
There are four levers, and behind each pair is a small 


facia. 
rectangular cowl under which is a rotating indicator to show 
his feature appears to 
that 


whether the heaters are on or off 
be an unnecessary complication in view of the fact 
indication could be effected equally satisfactorily and more 
simply by markings on the quadrant. However, it is neat in 
appearance. As in most American car 
provided for the driver. It is mounted on th 
beneath the Another 
together with an ashtray, in each of the two armr: 
rear seat. When not in use, they are concealed by a hori 
zontally sliding, chromium plated lid 

The steering wheel is ntional in 
spokes are inclined so as to give the hub, spoke and wheel 
assembly a cupped appearance. Not only does this protect 
the horn ring against being knocked by th 
driver when he is entering or leaving the car, but also a 
thumb can be used to operate the horn without taking the 
hand off the steering wheel and, most im, in the 
event of a head-on collision, there is le risk of injury to the 
driver owing to his coming violently into contact with the 
unyielding hub of the wheel. Round the hut 
glass-faced annulus, which is the indicator for th 
transmission. The letters P R N Dr Lo are painted on the 
glass and the position selected when the lever is 
indicated by a white circle on a black background plat 
beneath the glass This circle surrounds th 
indicates the position selected 

An unconventional feature of the interior 
door locks is that they are surrounded by a 5in 


a cigar lighter is 
switch panel 
provided 
sts for the 


facia electric lighter 1 


unconve that the two 


accidentally 


ortant of all 


there 1s a small 


automat 


actuated is 


letter that 


handles of th 


diameter! 





umably the reason 
ameter escutcheon is 
being soiled if dirty 


dished chromium plated escutcheon 
for the employment of such a larg 
that it prevents the white trim fron 
hands operate the release lever \ll the windows are 
electrically operated, as also is th adjustment. The 
handle that locks the rectangular ventilating panel 
between the sliding glass and the ; of the wrap-round 
windscreen is large and has a spring-loaded button at the 
centre, which has to be depressed to unlock it. The current 
trend in America towards the use of larger handles for these 
ventilating panels is a good featur: suse the small ones 
hitherto employed were difficult to operate and tended to 
be fragile. 
Another unusual feature of the vehi 
of the rails that carry the sun visors ar 


that the free ends 

supported in U- 
shaped clips on the screen head rail. They can be lifted out 
of the clips, so that the rails can be pivoted round for the 
visor to screen the side window: The reason why these 
clips are fitted is that if the ends of long rails are un- 
supported, vibration tends to caus visors to fall down 
slowly, 

The Mercury Montclair incorporat: 
of the Premiere, but the dash arrangement is entirely 
different. Above steering column, the instruments are 
housed behind a glass which is in the shape of a segment of 
a circle between the arms of an obtuse angled V-frame 
The glass is divided into three by chromium plated rails 
parallel to the periphery of the segment lhe lower portion 
of the glass covers the mileage indicator, the central portion 
is over the speedometer and the up; portion covers the 
remainder of the instruments which are, from left to right, 
the ammeter, fuel contents, oil pressure and water tempera- 
ture gauges. On each side of the V there are two quadrants 
for the heater controls. The radi in the centre of the 
facia and the clock is to the right of i 

Ford also make a four-door hard toy 
models of the Fairlane Victoria rang 
the Dodge in that the centre pillar | the waist is appre- 
ciably wider, as viewed in side el The Fairlane 
Sunliner, which is a two-door drop head version of this 
vehicle, incorporates a number of ual features in the 
interior arrangement. A large chromium plated garnish- 
plate is fitted along the top of the forward edge of the tonneau 
cover, The centre of this plate is V-shaped and extends 
down into a U-shaped cut-out that divides the upper edge 
of the rear seat squab. Some of t eat and side trim 
panels are covered with a quilted materia 

Again, this car incorporates many of the features that are 
common to the Mercury Montclair and Lincoln Premiére 
One of these is the dished form of steering wheel 

two-spoke wheel is 
Fairlane models have 


many of the features 


vehicle as one of the 
This differs from 


vation 


models 
However, whereas in the Premic¢re a 
employed, those on the Montclair and 


Horizontal features are accentuated o coln Premiére facia 


three spokes. The dash of the Fairlane range of vehicles is 
entirely different from that on others. The instruments 
are under an exceptionally large hood, which prevents 
reflections at night. All the instruments have conventional 
circular faces. The central one is the speedometer, and the 
fuel contents and water temperature gauges are on each side 
of it. Below these three, which are immediately above the 
steering column, are the clock and warning lamps. The 
clock is to the right of the column and the oil pressure and 
generator charge warning lamps are behind a single circular 
glass to the left of the column, but are separated by a hori- 
zontal bar across the centre of the glass. The heater control 
levers move horizontally in their quadrant to the right of 
the steering column and the radio, which is midway between 
the ends of the facia, is to the right of this quadrant. 


Nash 

The Nash Rambler range includes a number of models 
such as the four- and two-door saloons and pillarless hard 
tops and an estate car. A glance at the illustrations of the 
four-door pillarless hard top and estate car versions shows 
how the design has been developed with a view to making 
as many of the body panels as possible common to the whole 
range. All these models are built on a common basic 
structure. At the front end, a douole transverse wishbone 
link type of suspension, with the coil springs on pedestals 
on top of the swivel pins, is employed. The upper end of 
each spring abuts against a plate under the horizontal 
portion of the valance panel above the wheel. Thus, the 
major part of the vertical loading is taken directly from the 
top of the swivel pins to the wheel valance panels. There 
are two rods, one in front and the other behind each spring 
to tie the plate against which the upper end of the spring 
abuts to the box section longitudinal member at the base of 
the valance panel. 

The bottom ends of the telescopic shock absorbers are 
connected to the lower wishbone arms. Their upper ends 
are attached to brackets on the valance panels. The pivot 
pins for the upper wishbone links are carried in channel 
section pressings welded vertically to the valance panels. 
On the other hand, the lower wishbone arms are pivoted on 
the ends of a cross member bolted under the two longitudinal 


As in most of the Ford, Mercury and Lincoln models, the steering wheel 
and horn ring assembly of the Montclair is of cupped form 


members. The engine is mounted on two top hat section 
cross bearers, one in front and the other behind the sus- 
pension cross member. An interesting feature of the 
insulation of the body panels is that a 2jin thick pad of 
resin-bonded glass fibre is struck to the undersurface of the 
bonnet lid, on each side, above the suspension spring plat- 
forms. Between these pads, which are large and rectangular 
in shape, a sheet of bituminized felt is stuck to the under- 
surface of the lid. 

With the wrap-round type of windscreen, front end 
rigidity is most important, otherwise there is a danger of 
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The estate car version of the 
Nash Rambler has a large 
winder type handle on the 
exterior panel of its rear door. 
This handle, which can be locked, 
is used to lower the glass to give 
access to the hook and eye type 
door catches on the interior 
waist rail 


Most of the body panels of the 
Nash Rambler four-door pillar- 
less hard top saloon are common 
with those of the estate car. 
The large section hoop extension 
of the rear pillars is said to pro- 
tect passengers if the car rolls 
over after a crash 


breakage of the screen due to flexure of the body. The 


weakest point is inevitably where the screen overhangs the 


front door pillar on each side. In the Nash Rambler, the 
necessary strength and stiffness have been provided by 
forming a triangular brace on each dash side panel. The 
base of the triangle is the door pillar, one side is stiffened by 
the junction of the rear portion of the wheel arch with the 
dash side panel and the third side is a pressing that forms a 


continuation of the overhung portion of the lower rail of 


the screen frame. The drip channel, to carry away the water 
that runs over this overhung portion and into the door 
opening, is a soft rubber section that also forms the dust 
seal, Thus, an economy has been effected by making the 
one component perform two functions. 

The door pillars, cant rail and sill on each side form the 
main longitudinal members of the frame of the vehicle. 
Additional strength is furnished at the rear by extending 
the door shut-pillar upwards to form an arch, following the 
contours of the roof. This is to protect the passengers 
should the car roll over. Nash make a special feature of 
safety in their sales literature. The lamp glasses at both 
the front and the rear are bowed in plan, and they can be 
seen from the side as well as from the front and rear. 
Another safety feature quoted is the strength afforded by 
the combined engine bearer and wheel valance panel assembly 
at the front end. 

At the rear, the body sills are swept up over the wheels 
and then down again to support the boot floor. An unusual 
feature of this arrangement is that the sills remain out at the 
full width of the body instead of being swept inwards. The 
rear suspension is of the through-axle type with coil springs. 
It is located by a Panhard rod and the torque tube type 
propellor-shaft drive. The ends of the axie are tied by 
means of rods to the torque tube in the usual manner 
Between the wheel arches is a deep section cross member 
formed by pressing the seat pan and boot floor into a top 


Automobile Engineer, June 1956 


hat section shape. This cross member takes the suspension 


loads. 

Inside the vehicle, the front seats are of the reclining type 
and their squabs can be laid down horizontally to form beds 
Either a Weather Eye heating and ventilating system or an 
All Season air conditioning unit can be fitted. The All 
Season system includes a refrigerator, with its heat exchanger 
interposed between the grille and the radiator. An unusual 
feature of the layout is that it is all housed under the bonnet, 
so that the boot is left entirely free for luggage 

In the estate car version, a door is fitted at the rear. It is 
hinged at its lower edge and carries a drop glass, which is 
raised or lowered by an unusually large handle on the outer 
panel. This handle can be locked. The door release 
catches, which are of simple hook and eye form, are on the 
inside, so the window has to be opened before they can be 
released. This arrangement undoubtedly has been adopted 
to ensure that the window is lowered before the door is 
opened and therefore is not likely to be damaged. 

The rear seat squab and cushion fold forwards to form 
a flat floor for luggage. All of the floor and the back of the 
seat squab is covered with rubber. Square pieces of 
carpet are stuck in wells in the floor for the rear passengers’ 
feet. As in the other models, the front seat squabs can be 
laid back against the cushion of the rear seat to form beds 


Oldsmobile 

The Oldsmobile Super 88 is another of the American 
vehicles in which the grille and bumper are combined and 
lamps are fitted in the lower bar. The headlamps are in 
hooded forward extensions of the wings. In this 
these hoods are formed by the large chromium plated lamp 
bezels, whereas in most of the other recently introduced 
American cars, they are part of the wing panels and pastics 
bezels act as fillets between the hood and the lamp. The 
plastics finishers are in most instances secured by counter 


vehicle 
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air intakes, one on each side, apparently to break up the plain 
appearance of the bonnet panel. The rear end styling has 
been modified to incorporate a backward rake to balance the 
forward rake at the front. As is usual with this arrangement, 
the rake is formed by the trailing edge of the rear quarter 
panel, and the bowed glass over the lamps does not follow it 
but is arranged vertically so that it is visible from the sides. 
On each side of the vehicle, there is a horizontal chromium 
plated strip extending from the top rail of the grille at the 
front to a point about 7in from the rear end where it turns 
sharply up, parallel to the rake of the rear edge of the panel- 
ling. ‘The line of this upturned portion is continued by a 
radio aerial which projects at the same angle from the top 
of each rear wing. The practice of fitting the aerial at the 
rear is becoming widespread, despite the fact that the wiring 
arrangements inevitably are more complicated than when it 
Wie. is fitted on the scuttle. Beneath the horizontal strip, there 
is a broad band painted a different colour from the rest of 
The Oldsmobile facia is readily adaptable to left- or right-hand drive the body, and the line of its lower edge is accentuated with a 
second chromium plated strip. 
sunk drive screws sometimes con 1 by a chromium In the Patrician model, the styling is similar, but the broad 
plated finisher strip. At the rear end of the vehicle, the _ band is a grooved chromium plated panel, with the bases of 
profile as viewed from the side, has a ward rake; it is now the grooves painted black. Among American cars generally, 
more usual for American cars to ha 1 backward rake to there is a noticeable trend towards the adoption of broad 
balance the forward rake of the front 1. The rear lamps horizontal bands either painted or formed by wide chromium 
of the Oldsmobile Super 88 are high n the trailing edges plated strips. This type of device is effective in breaking 
of the wings. Their glass and bez mblies are shaped _up the plain appearance of the side panelling 
like the nose of a torpedo and project to the rear There are a number of interesting features in the interior 
The dash facia arrangement i ticularly good. In of this vehicle. The head lining is of a material that is 
general appearance, the layout resembles a pair of spectacles, _ either hide or a very good imitation in plastics. It is made 
with a straight elongated central bridge-piece. The clock from about nine strips, arranged transversely and sewn 
is in the eye-piece on the right-hand ind the instruments _ together to give the required shape. The whole of the area 
are in that on the left. Between two, the radio is is perforated with +,in diameter holes at about jin pitch 
mounted in the centre of the horiz | chromium plated and there is a sound-absorbent material between the lining 
bridgepiece. ‘The horizontal lines are accentuated by bars and the roof panel. Three chromium plated strips are 
extending outboard each side of th pieces, and also by mounted transversely under the lining to hold it up. 
the fact that the glasses and their romium plated bezels Chromium plated capping strips conceal the joints at the 
are oval instead of round, with their major axes horizontal cant rail. The employment of a perforated covering for 
This layout would be well suited | hicle designed for a noise-absorbent material is common practice in the design 
alternative left- and right-hand dri rrangements of special buildings and other applications in which accoustics 
problems arise, but it has rarely, if ever, been used before 
Packard and Studebaker for the head linirgs of motor cars, Another unconventional 
The front end of the Packard Cari! till has a forward feature of the trim is that the seat and squab cushions are 
rake, as illustrated in the April 19 ue of Automobili reversible, ‘They are trimmed with hide on one side and 
Engineer, but in this year’s model grille is swept, a a cloth material on the other. 
viewed in plan, instead of straight Although the sweep i Push button controls for automatic transmissions are 
only slight, it is a marked improvemer nce it obviates the gaining in popularity. The Packard models have an 
tendency for the flatness of the grill iracteristic of last electric, push button type control. It is mounted on a 
year’s model, to clash with the curved ofthe surrounding pedestal extending from the right of the steering column. 
body panels. The profiles of the fr iges of the hoods’ A safety device is incorporated to prevent the selection of 
over the headlamps, as viewed from | le, also are curved = ‘park’ or ‘reverse’ while the vehicle is in motion. The ‘park’ 
instead of straight. On the bonnet lid re are two dummy ___s position is selected automatically when the ignition is off. 


To European eyes, the incorporation of 
a conventional radiator grille on the 
front of the bonnet lid of the late 
Studebaker models is undoubtedly 
improvement, The design as a whole 
clearly demonstrates that clean aer 
dynamic lines can be obtained withe 


sacrifice so far as styling is concerned 
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AUTOMOBILE 


Some 


ANTHONY 


scm ITLY, a great deal of research work has been 
conducted in the United States of America on the complex 
problems of automobile accidents, the aim being at providing 
maximum protection for the driver and passengers. A few 
months ago, some of these investigations were described to 
the Society of Automotive Engineers by D. M. Severy and 
John H. Mathewson of the Institute of Transportation and 
Traffic Engineering, University of California. The work 
was carried out with the co-operation of the Los Angeles 
police department, since it was decided that field investiga- 
tions of automobile accidents should be conducted at the 
scene of the accident. A car equipped for receiving police 
radio broadcasts was used to visit many accident scenes. An 
accident investigation form was devised to obtain as much 
technical information as possible, and case files were 
developed of typical collisions. 

Perhaps the greatest difficulty, even when tests are con- 
ducted by engineers, is the lack of means for determining 
reasonably accurately the car velocity immediately before 
impact. Motorists’ statements following a collision are 
frequently designed to protect themselves; these motorists 
are also often in a partial state of shock so that their responses 
are not entirely reliable. Statements by witnesses are 
frequently conflicting: it appears that in many instances the 
witnesses are confused even though they were not involved 
in the accident. Many collisions occur too quickly for even 
a group of trained observers to analyse them visually: in 
these circumstances, only high-speed cameras can provide 
some of the information. 

The problem of devising a controlled but realistic experi- 
mental automobile crash was considered. Many variables 
had to beassessed. They include: the percentage lateral offset 
of impact, angle of impact, velocities of impact, the masses 
of the colliding vehicles, ensuring that the vehicles would 


TABLE L. 


IMPACT STUDIES 


ispects of the Engineering Problems Involved in Designing for Safety 


EDWARDS 


collide in view of the high-speed cameras, and the problem 
associated with instrumentation and data recording for two 
moving vehicles. Also, it was necessary to solve the problem 
of finding suitable test vehicles, identical with those used in 
other tests at different impact velocities, so that their struc 
tural properties corresponded. After 
problems, it was decided that for the initial tests, a single 
automobile would be crashed into a fixed barrier, This 
eliminated the variables of the vehicle the 
problem of knowing where these vehicles would crash, In 
addition to the barrier collisions, a series of rear-end collisions 
were conducted for the purpose of determining the cause of 
serious injuries said to result from relatively light rear-end 
impacts 


considering these 


opposing and 


Automobile collision instrumentation 

The first attempt to fit a car with 
collision measurements appears to have been made by the 
University of California, Instrumentation for these early 
tests consisted only of equipment essential for micromotion 
analyses of high-speed motion picture films of the collision 
The apparatus, Table I, ha: successfully 
applied for the collection of data in automobilk 


instruments for 


listed in been 
collision 
research 

Only specially designed equipment i 
data on a collision lasting less than a 
A knowledge of the force-time relationships for the various 
components of the colliding vehicle and it 
essential, and it is also valuable to know the time relation 
ship they bear to one another. For this the 
electrical signals detected during a collision are recorded on 
a single multi-channel oscillograph equipped with a crystal 
controlled common time reference 

In order to relate the physical observations recorded by 


uitable for collecting 
quarter of a second 
occupants 18 


reason, all 


AUTOMOBILE COLLISION INSTRUMENTATION 








Mechanical Electrical 


Photographic Physiological 





Strain gauges, for measuring 
safety belt loading, et 


Car frame and body position 
indices, to provide permanent 
deformation data 

accelerometers, for 
basic acceleration 


Electric 
providing 
data 


Mechanical accelerometers, to 
provide acceleration data in- 
dependent of electrical devices 
Recording oscillographs, for 
recording loadings, accelera 
tions and similar information 


Human subject grease-paint, 
for providing torso flexure 
references for kinematic be- 
haviour study Delay timing circuit, for actu 


ating speed-graphic camera 


Frequency standard, to pro 
vide accurate millisecond 
timing in the field for micro 
motion analysis 


give oscillo 
instant of 


Probe circuit, to 
graph record of 
contact for collision 





Dummy subject to provide 


data on the 


High-speed 
cameras, for 
analysis 


motion picture 

micromotion kinematic be 
human form 
during collision, and thus to 
approximate indi 
trauma associated 


haviour of the 


provide an 
t the 
particular 


Speed-graphic (still) camera 
for blow-up shots at instant of 
maximum body collapse 


cation ¢ 
with i 
ollision 


type of 


Moderately high-speed g 
resisting camera, for recording 
subject responses to collision 
from within car 


Human subject for evalua 
ting human tolerance limits t 
restraining 
observing 
haviour of the 
ollision 


lision for specifi 
device ind = for 
kinemati mM 
human body 


Standard-speed movie camera 
to provide documentary film 
material 

Calibrated marker b 
micromotion analysis 


luring 


yards, for 


Reference targets, for micr 


motion analysis 


Camera-oscillograph synchr« 
nization device, to provide a 
common time reference 








Automobile Engineer, June 1956 





rded by the oscillo- 
two functions was 
a magnet 


the camera to the physical factor 
graph, a means of synchronizing 
required, The signal was theref fed from 
pickup on the drive wheel of the ra to one channel of 
the oscillograph through a line between the camera and the 
mobile instrument truck. The film speed is identi 
fied by a 60 c/s timing-light marking the edge of the film 
The photographic paper speed Hathaway recording 
oscillograph is identified by the rse line applied each 
one-hundredth second 

The common origin for the tw 
selected at the instant the front bun of the car contacted 
the barrier. A probe was mount © that it extended 
through the radiator flush with th it bumper. A slight 
axial movement of this probe actuated a switch connected 
to one channel of the oscillograph lhe broad end of the 
probe was clearly visible to the high-speed camera so that 


ording systems was 


i 


the instant of contact was casily identified 

Instrumentation for the physiolog aspects of a collision 
is most difficult. Obviously, ph 
be evaluated through the use of n 
are, of course, considerable limit 


al aspects can best 
subjects but there 
here. The use of 
dummies has enabled many hun ngineering problems 
For most Ou 
accelerations or decelerations in 
the kinematic behaviour of the 
ably well with that of the human 

Virtually all types of vehick 
injuries to drivers and passenger 
build on to the car a sufficient nt of 
suitable strength. An opposite e of the 
afforded to the motorist by such hetical car structur« 
motor-cycl 10st 
negligib! tion 
motorist is outside the structure 
satisfactory compromise lies son 
extremes 

An interesting comparison w 
similarity of deceleration pattern 
aircraft-barrier 


onditions involving 


of approximately 5g 


to be evaluated 


du orresponds reason 


ould occur without 
were practicable to 
structure of 
protection 


is typified by the collisions, the 


provides because the 


motor-cycle 
ously, a reasonably 
between these two 
which showed the 
sutomobile-barrier 
and a simulated 


the most striking 


collision, an 
collision by a linear decelerator 
similarity is that the peak decelera 
regardless of the kind of vehick 
the peak deceleration of the intact | 
vehicle. Within the limits of pra 
will probably always exist, ever n the 
effectively restrained yield provided by 
the limited degree of freedom n 
a restraining other fa 
excessive deceleration of the subj 
1. Plastic elastic deforn 
hardware and webbing of th 
2. A degree of yielding of the 
the subject, such as flailing of 
of his upper torso and head 
4. Elastic deformation of the s1 n 
body subjected to the restrais 


the subject’s chest, 
in, always exceeds 
of the body of the 
ign, this condition 
passenger 15 
In additior 
for comfort within 
device, ntributing to the 
f the anchorage 
ning device 

trained portions of 
ibs and movements 


and 


the areas of the 
ures 
These factors also account for t ayed onset of de 
ehicle in which he 
cteristically abrupt 
th bject’s chest 
deceleration increases to a peak initial peaking 18 
followed by a rather abrupt, thoug f, partial recovery, 
which leads to a second abrupt tr ise In deceleration 
followed again by a partial recover hich, after its initial 
phase, decreases at a moderate rat 
For the purpose of evaluating | 
configurations of restraining de\ 
a fixed barrier were conducted, ca 
same impact conditions. In th 
the speeds did not differ by mor 


celeration of the subject relative t 
is riding. A third 
rate of onset of deceleration for 


factor is th 
as the 


iveness of several 

collisions with 
ipproximately the 
xperimental runs, 


+4 m.p.h. and the 
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j {60 

Time — mi 

Car No.! 24.9 m.ph 

Car No.2 25.9 mph 

~— CarNo.3 29.3 m.ph 

Fig. | Retardation characteristics of three cars of the same type 


colliding with a fixed barrier. 


cars used were the same make, model and year. Each 
separately struck the same fixed barrier by direct impact. 
The differences between the curves of Fig. 1 show the 
difficulty encountered in attempting to hold constant all but 
one of the variables of a collision, for the purpose of studying 
the effect of that variable for a given collision. A closer 
examination of the specific values of these curves shows that 
they correlate reasonably well, considering they represent 
collision decelerations. 

Collision deceleration is seldom uni-directional: rotational 
as well as translational accelerations generally develop. 
Even direct impacts with fixed objects having large flat 
surfaces involve, in addition to longitudinal deceleration, 
vertical accelerations and decelerations. The extent to 
which accelerations other than longitudinal are present is 
important since they also have an influence on personal 
injuries. Initially, and during most of the collision, the 
decelerations are predominantly longitudinal, but towards 
the end of the impact a relatively strong vertical influence is 
evident. ‘The sequence of strong longitudinal decelerations 
followed by smaller but increasing vertical accelerations may 
be fortuitous, since the motorist is not likely to be dislocated 
vertically before the high longitudinal decelerative forces are 
applied. This factor requires consideration when contem- 
plating the use of certain restraining devices 

A good example of the complex nature of automobile 
collisions is provided by the rear-end type. Initially, the 
rear car is abruptly decelerated. On the other hand, the 
rate of acceleration for the stationary vehicle is initially 
relatively gradual, but the injury potential for the occupants 
of the struck car for speeds up to at least 20 m.p.h. is many 
times that for the motorists in the striking car. The presence 
of a headrest extension on the seat squab would allow the 
motorist to benefit from the slower rate of onset of accelera- 
tion. An unsupported head develops a velocity differential 
with respect to the shoulders and injury due to whip-lash 
effect is sustained. 

The Materials and Research Department, Division of 
Highways, State of California, has conducted many auto- 
mobile impact tests for the purpose of evaluating different 
curb and bridge rail configurations. In three such tests 
to determine the force systems acting on the motorist during 
these collisions, the University of California co-operated. 
Quantitative information obtained is presented in Table II. 
These moderately high-speed oblique impacts are chara- 
terized by relatively low longitudinal decelerations that last 
approximately 100 milliseconds and are accompanied by 
very high lateral decelerations. The lateral forces last for 
no more than 20 milliseconds. When these lateral decelera- 
tions are of very short duration and also when the car doors 
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TABLE Il. 


OBLIQUE IMPACT DATA 





Vehicle 


Barrier configuration struck 

Impact velocity, by micromotion analysis 
Angle of impact, measured at site 

Peak longitudinal g, micromotion Analysis 17g 


Average lateral g, micromotion analysis and 
calculations 


Remarks 


at 38 m.p.h 





1949 Ford 2-dr. sed. 


Bridge rail and curb 
50 m.p.h 


20 deg 


100g for 8 milliseconds* 


Car struck bridge railing 
obliquely at 50 m.p.h. and 
careered to parallel railing 


1949 Ford 4-dr. sed. 1946 Buick 4-dr. sed. 


Bridge rail and curb 12-in curb type B 


40 m.p.h 41 m.p.h 


40 deg 18 deg 
10g 


90g for 20 millisecond tor 20 millisecond 


door prung (ar hurled over curb with 
open and closed again 11 deg 
after impact. Deflection 
on impact similar to 2-dr1 


sedan 


Right car 


hange in direction 








* Effect of force not too significant because of extermel, 


remain closed, they tend to be more of a hazard in dis- 
orienting the motorist than in directly producing injury. 
The danger of disorientation, of course, is that the driver 
may lose control of the vehicle 

High-speed photography has shown that during these 
collisions the doors opened and closed so quickly that the 
action escaped the notice of trained observers. For some 
oblique impacts, this brief period is nevertheless sufficient 
for the driver to be ejected through the door. ‘The recent 
improvements of door lock mechanisms made by several 
manufacturers should correct or at least greatly improve this 
situation. 


Restraining devices for drivers 


The dynamics of the human body during a collision were 
evaluated for five conditions of restraint. Four of the 
collisions were between a car occupied by dummies and a 
fixed barrier at 25 m.p.h., while the fifth was a 20 m.p.h 
rear-end collision between a stationary car occupied by a 
dummy and one driven by a human subject. The results 
of this latter test have been used as the basis for estimating 
body dynamics for a collision with a fixed object at 25 m.p.h 
Quantitative data for three conditions of restraint are given 
in Table III. 

It should be apparent that, provided the 
devices are properly designed, the configuration that most 
effectively prevents the body from striking the car’s interior 
during identical collision conditions will be that which gives 
the best force-time performance. Belt tensiometers provide 
a force-time history for the load conditions to which the 
belts were subjected. ‘Tensiometers were used in pairs for 
the chest and lap belts, one near each anchorage of the belt, 
in order to detect differential loadings due to lateral accelara- 
tion components. The fact that average peak forces for 
all three belt configurations were approximately the same 
must be regarded as coincidental even though the cars were 
crashed at approximately the same speeds. Differences in 
deceleration rate, and belt configurations and dummy 
weight, 170 and 200 lb dummies were employed, explain 
why this similarity in average peak force must be considered 
coincidental. 

In Fig. 2 the curves show the close correspondence of data 
for the shoulder-loop belt, since the two tensiometers, placed 
in series, were measuring the same loading at the same point 
Also significant is the fact that the rate of onset and sub- 
sequent reduction of force for the shoulder belt is relatively 
gradual. Figs. 3 and 4 show tensiometer readings for chest 
and lap belts during the same collision. The tensiometers 
on the left side, for both dummies in the front seat, gave 


restraining 
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hort duration 


Force-time relationship for the shoulders of the occupants of 


car No, 2 


Fig. 2 


lower readings than those on the right his indicates that 
frame failure on the left was more extensive than on the right 

Each belt configuration, fer se, is capable of effectively 
restraining the body against the decelerative 
collision. Additionally, however, it is important 
out that the effectiveness of each configuration is a function 
of the layout around the front seats; that is, the extent to 
which the spatial arrangement precludes the possibility of 
occupants striking against forward interior surfaces. The 
superiority of the shoulder and chest belt restraints over the 
lap belt restraint can be seen by comparing the areas under 
the curves of Figs, 2,3 and 4. Conjecture arises, of course, 
as to the force-intensity level at which each configuration 
becomes an injury-producing mechanism by virtue of the 
force concentrations or distributions it produces on the body 


forces ot this 
to point 


Physiological evaluation of each configuration should provid 
the answer. 
Table III, because no tests have been 
mine these force tolerance levels 


No attempt was made to include this factor in 
conducted to deter 


Other restraining devices 

Anything that adequately provides support for the head 
and neck against the forces of a rear-end collision should bs 
recognized as a restraint Ihe diagnostically difficult injury 
pattern identified with the low-speed rear-end collision is 
discussed in a separate study The medical profession refers 
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Fig. 3 Chest belt force-time re 


to this type of injury as ““whip-lash 
a series of rear-end collisions at sy 
force system acting on the driver 
It was found that the magnituds 
subject's neck did not necessarily corr 


For example, in a compat 


velocity 
a 20 m.p.h 
found that the force delivered to 
10-m.p.h. impact. It is recognized 
and strength of the seat back as wel 
teristics for the contacting section 
that cause the forces applied to th 
end collision to be unpredictabl 
of the problem that leads to confu 
It was found that in a rear-end 
together about 18in before the struc) 
affect the driver L) 
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impact, using a dumn 


sufficiently to 
the driver's 


against the seat, 
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PERFORMANCE 


OF THREE BELT CONFIGURATIONS 





Relative 
restraining, 
effectiveness, 


Force 
time, 
units 


Remarks 


Shoulder belt dissipates a greater amount of body 
crash energy than the other two belts, without 
increasing the peak stress to the body. It accom- 
plishes this gain, for a single restraint, while 
simultaneously giving maximum protection to the 
most vital parts of the anatomy, the head and trunk 


1,550 100 


a restraint because it 


Chest belt is less effective as 
be absorbed by 


allows more of the body’s energy to 
striking the car interior 


Lap belt is the least efficient restraining device of 
the three being compared for front seat occupancy 
and for the front-end impact situation. It allows 
the head and upper torso to strike the forward sur 
faces of car interior. Energy is then absorbed from 
the most vital parts of the anatomy by injury pro- 
ducing mechanisms 








table provides an index of the relative restraining effectiveness of each 
onstant to make the most efficient equal to 100 


of dummies before determining the 


unit by thi 
we divided by a 


1/U lo a restraining 


relative 


count for weght differences 


resists further bending. At this stage, the shoulders are 
supported against further rearward movement but the head 
and neck continue to be forced rearward to develop the 
whiplash injury. An analogous but corrected situation is 
provided by the carrier-based military aircraft: the pilot is 
provided with a headrest that protects him from receiving 
whiplash injuries of the neck during catapult launching of 
his aircraft. This head support is designed so that it does 
not impair the range of vision to the rear and sides 


Basic engineering information derived from tests 


In rear-end collisions at 20 m.p.h., the changes in velocity 
in relation to time after the two cars come into contact are 
given in the upper portion of Fig. 5. The graph is self 
explanatory but it should be noted that following the instant 
of maximum car deformation, that is, at 145 milliseconds, 
the front car still gains additional velocity and the rear car 
continues to lose velocity, because of the restitutional forces 
of the cars. This process takes 525 milliseconds and it is 
completed when the cars separate. 

Much of the collapse of car structures that occurs during 
collisions is not evident following the collision. This fact 
is presented graphically in the lower portion of Fig. 5. As 

Fig. 4. Lap belt force-time relationship for car No, 3 
r No. 3 


Channel 3, left-hand side 


Channe! 4, right-hand side 


f the neck In 
to 20 m.p.h. the 
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th the impacting 
10 and 
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t in each, it 
as larger for the 
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ars are variables 
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Fig. 5. Velocity and deformation patterns for two cars when one 

initially moving at 29 ft/sec, ran into the back of the other, which was 

stationary. The cars broke apart 670 millisec after the instant of 
first contact 


the cars crush together, a time is reached when they have 
the same velocity. For example, in a 20 m.p.h. rear-end 
impact, both cars have the same velocity 145 milliseconds 
after they contacted each other. At this instant the cars 
have reached the point of maximum deformation. This is 
24-4in for a 20 m.p.h. collision, of which the permanent 
deformations for the front and rear cars were 5:2 and 6:lin 
respectively. Thus, the total plastic deformation, was 11 3 
in and the total elastic deformation !3-lin 

A7 m.p.h., collision caused a 1:2in permanent deformation 
of the front car, but none on the rear car. In contrast, for 
the 20 m.p.h. impact, the front car received 0-9in less per 
manent deformation than the rear car. For the 10 and 20 
m.p.h. collisions, the rear of the front car did not deform 
uniformly. Adequate information for structural modifica 
tion of the rear ends of cars to improve their performance 
during a rear-end collision cannot be properly derived from 
a single series of tests. 

For impact tests, an 8 ft high, 14 ft wide barrier was con 
structed of large diameter poles; these were backed by 
suitable cross members and braces as well as by tons of 
earth. This type of impact imposes a more rigorous test of 
the protective qualities of motorist restraint devices than 
would generally be encountered in a car-to-car head on 
collision. In such collisions there is mutual penetration and, 
consequently, a lower deceleration rate than with the car 
barrier impact, where one of the two colliding objects is 
essentially, to all practical intents and purposes, non-yielding 
and non-penctrable. 

The mechanism of collapse of a structure during collision 
is of interest to the engineer. A knowledge of the order and 
magnitude of deformation of each section of the structure 
provides a basis for evaluating the :fficiency of the total 
structure. A system was developed by the Institute of 
Transportation and Traffic Engineering for instrumenting 
each 6in section of the front of the car frame back to a point 
approximately in line with the rear edge of the front wheel 
It was necessary for this system to provide accurate instru 
mentation for points on the structure that the front wheel 
obscured from view. This was accomplished by welding 
sin steel drill rods to the frame at these points in such a 
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The frame deformation pattern 


Fig 6 
cars and barriers From these, it can be 
deformations 
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welded to the 
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target 
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unsecured end of each rod 
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The timed displacement of these rhe flags as the 
car frame decelerated and deformed wa 
high-speed cameras Since the metal flags were r 
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manner, it is reasonable to suppose that the error 
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» Of measure 

ment for the system were low 


instrumentation was introduced for error 
associated with deceleration flag measur 
One method of obtaining useful engineering information 


frarn 


ment 


pecih ir position 


from a collision is to measure 


before and after impact, in order to evaluate the location and 
magnitude of deformations In the 
side of the car frame were marked with metal screw 


5 and 7 ft back from the 


tests, positions on cach 
at point 
approximately 1, 2, 3, 4, front edge 
of the bumper he distances between thes« 
measured by projecting them on to a horizontal plane both 
before and after the collision hese distances, of cours 
represent the permanent deformation and are not nec 


that during the 


points were 


arily 


related to the elastic deformation occul 
actual collision 

Three cars of the same make, model and year were crashed 
at approximately 


lightly 


rigid barrier 
the same speeds. Cars 2 liffer 
1 because in the latter, the two front seats were 
Bin steel | 


4.077. 3.240 and 3.480 It 


independently into the sam 


2 


and 3 may from chr 
mounted on 
a pair of specially instrumented 4in beams. The 
gross weights of the vehicles wer: 
the two heavier vehicles carried additional dummies we 
200 Ib each A comparison of the deformation patterns for 
three vehicles crashed 


tially the same conditions is given in Fig. 6 


igning 


these nearly identical under essen 


from which it 


can be seen that there is reasonable correlation between car 


2 and 3 The removal of the two left side door 


alteration of the weight and balance of car |! 


and th 


may account for 


its significantly different deformation pattern Although car 


which appeared not to have been involved in an accident 


were selected, their history may also had a bearing on 


this divergence 
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(Above) Giddings and Lewis boring, drill- 
ing, milling and die-sinking machine 
equipped with British Thomson-Houston 
three-dimensional electronic control 
Rockwell Machine Tool Co. Ltd 


(Left) This Monarch Mona-Matic lathe 
incorporates electronic control 


Rockwell Machine Tool Co. Ltd 
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(Left) The Arter jig { arrangement of 
work table and ; Ps ‘ mtrolled by 
punched tape for 


Burt snime 


(Below) Webster and Bennett boring and 
turning machine with built-in electron 
profile turning equipment 


Wick Limited 


punched card, to control all the machine movements. 
There will be several machines on which this type of control 
in one form or another is employed. Perhaps one of the 
greatest potentialities of electronics applied to machine tools 
will be for controlling dimensions within pre-set tolerances. 
In other words, the work will be inspected electronically 
while machining is in progress so that the machine is stopped 
automatically when either of the pre-set limits is reached 

Conventional machines are, of course, the staple of all 
machine tool industries, and as such they will represent by 
far the greatest number of exhibits. In many cases they 
may appear to differ little, if at all, from the machines 
shown four years ago, but in general they will be found to 
incorporate improvements and refinements that appreciably 
increase efficiency in some way or another 

In the final analysis, every machine tool development has 
one aim—improved efficiency, which may be obtained in 
several different ways. For instance, during the period 
since the previous exhibition, there have been considerable 
advances in the automatic loading and unloading of machines 
to give shorter total cycle times with reduced operational 
fatigue. Many machines have been made more rigid and 
have more powerful driving motors than the machines they 
supersede; this means that full advantage can be taken of the 
cutting tool properties. In fact, it may be said that many 
machines could operate at even higher cutting speeds and 
with heavier cuts than are possible with the cutting tools now 
available. Here it may be said that longer life between 
regrinds and greater total life for expendable small tools are 
matters of greater moment to the automobile industry than 
is a reduced cycle time through higher cutting speeds 


Electronic controls 

Two machines with different forms of electronic control 
will be exhibited by Rockwell Machine Tool Co, Ltd. One ‘“Ward-Leonard”’ principk Phe 
is a Giddings and Lewis boring, drilling, milling and die- by an electronic control that responds to signals developed 


sinking machine equipped with British Thompson-Houston 
An important feature vidual feed rates are varied by adjusting the speeds of the 


se generators are regulated 


in variable inductance coils in the tracer head he indi 


three dimensional tracer equipment. 

of this machine is its versatility. It can be used asastandard  d.c. motors, 

boring, drilling and milling machine, but is in addition a In die milling operations the stepless feed of the tool over 

duplicating machine capable of carrying out all the operations _ the contour of the work remains constant irrespective of th 

necessary for die milling and 360 deg profiling work steepness of the contour. Adjustable limit switches auto 
The British Thomson-Houston three-dimensional system matically reverse the feed at the completion of each pass 


and simultaneously setting the next cut In profiling, 360 deg 
; 


gives simultaneous automatic control of the saddle 


headstock, or saddle and table, for die milling. Alternatively, duplication of external and internal forms can be effecte: 


the table and headstock may be automatically controlled to automatically 

give 360 deg profiling. A single tracing head, sensitive to A second machine with a form of 
deflections in all three directions, is used for copying work shown by Rockwell Machine Tool Co. Ltd. is a Monar 
The three feed motions are driven by independent dx Mona-Matic, which is being shown for the first time in 
generator on the country. This machine has a constant cutting 


el tronic control to be 


motors, each powered by its own d.« 
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a fully automatic four-cut work cycl ilti-cut device 
is an arrangement that provides for as four com 
pletely automat 


passes of the workpiece 


rhe first and second passes are ri controlled by 
an air-actuated indexing stop unit n conjunction 


with an air gauge tracer stylus I ul 16 a semi 


finish pass controlled by a templat fourth and 
also template controlled rmed when the 


ring the finish 


final pass 
template holder is automatically in 
template into operation 

rhe multi-cycle programmer fitt machine is a 
unit comprising a cam drum with uy This drum 

arranged to index 1/20th of at 4 om The 
cams control a series of switch: , rn control the 
feeds, the length of cut, the operati rear slide, et 
front fi ! 


supplied by an electronically cont tor 


Power for the carriage traverse is 


housed in 
the gearbox 


compartment rh speed 


headstock allow 


utting 
the correct cutting maintained 
in diameter nstant surface 


cutting speed provides a 4:1 ratx 


irrespective of change: 


ywwered by a 

25 h.p. variable speed motor contri nversion unit 

and electronic control, 
Wickman Limited, Coventry 


and Bennett 


ing a Webster 


boring and turning vith built-in 


No. 7 Hydrax hobbing n 


B.16 spiral bevel and hy; 


electronic profile turning equipment. This equipment is 
designed as an integral part of the machine and not as an 
attachment. Because of this, the machine may be used at 
will either as a standard or as a tracing machine. Change- 
over from one to the other is effected by means of a simple 
push-button control 

When the machine is used for tracing, the direction of 
profiling and feed are first set, and after the initiation of the 
profiling cycle the stylus moves in towards the template 
When the stylus contacts the template, the output signal from 
the tracer head passes through an analyser and calls for an 
increased generator output, and hence for movement of the 
appropriate motorized slide. 

As soon as the stylus deflection reaches a predetermined 
figure, a relay is energized, and the output of a second 
generator causes the appropriate motorized slide to move the 
and hence the tool, tangential to the profile that is 
being followed. At this point the complex signal from the 
head is analysed and split into two electrical signals equivalent 
to the mechanical displacements in the two axes. These 
two signals are compared with a reference, and the two 
resultant signals provide the control signals for adjusting 
the cross and vertical slides according to the change in the 
from the tracer head. The electronic profiling 
equipment on this machine is supplied by Lancashire 


stylus 


output 


B.11 spiral bevel and hypoid gear rougher 





S6H fully automatic gear shaving machine 


Automobile Engineer, Fune 1956 





Dynamo Electronic Products Ltd, 

A particularly interesting and significant development 
will be exhibited by Ferranti Ltd. This is a milling 
machine producing three-dimensional parts from the solid 
under the control of a magnetic tape prepared by a special 
digital computer. It will demonstrate that a combination of 
the most advanced electronic techniques and of mechanical 
engineering now enables simple or complex components to 
be machined entirely automatically to any desired degree 
of accuracy without the use of jigs, models or cams. The 
most interesting part of the control system is the digital 
measuring device, which is capable of a degree of accuracy 
that matches the capabilities of the most precise machine 
tool, It is, at the same time, simple and free from 
mechanical wear. ‘The system as a whole is applicable to 
any machining operation, both when continuous control of 
tool position is required, as in milling and turning; or when 
co-ordinate positioning is called for, 

Another punched tape controlled machine, the Jigmatic 
developed by the Arter Grinding Co. of the U.S.A., will be 
exhibited by Burton, Griffiths and Co. Ltd. The Jigmatic 
consists of a rectangular table, capacity 20in in, 
mounted on a compound slide that has two sets of ways at 
90 deg to each other. This table can be mounted on most 
types of 4 ft and larger radial drills. The table is controlled 
by a tape reader housed in a cabinet, which may be located 
in any convenient position relative to the table, since it is 
connected to the table only by electric cables. The punched 
tape is prepared on a template type hand punch from the 
enginecring drawings. It is not necessary to code or convert 
this information in any way before punching. All hole 
locations are referenced from X and Y co-ordinate axes, and 
it is only necessary that the workpiece be located on the 
Jigmatic table in proper relation to these axes. As many as 


VS.4A fine pitch gear shaving machine 
Ww. E 


Sykes Ltd 
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SPH high production hobbing machir 
W. E. Sykes Ltd 


200 hole locations can be punched on one length of taps 
The tape is easily loaded into the reader, and there is no need 
to rewind upon completion of a piece. As the 
rewound, there is no danger that the operator may load it in 
to the reader in an incorrect position 

Two standard electric motors drive the table 
system of gears and clutches he table is 
two precision ground lead screws, and the drive and control 


tape 18 not 


through a 
positioned by 


mechanism incorporates an automatic mechanism to provide 
final positioning in only one direction, regardless of th 
original direction of table travel 
slides are locked by means of an electromagnetic brake 
In operation, the tape is first placed on the locating pin 

then fed through the slot in the reading head and on to the 
wind-up reel where the tape end is secured by a spring 
clamp. The loading knob is rotated from 
and the “tape start’ button is pressed. The taps 
traverses through the head until the first set of punched holes 
is in reading position. At this point the operator can pres: 
the “‘position”’ button, which causes th 
punched hole 


When in position, the 


load” to “run 
then 


lides to move to 
When thi 


light goes out and a 


the position indicated by the 
position is reached a red 
green “in position” light is 

table is in position and locked 
moves in to position to read the next hole location 


positioning 
illuminated to signify that the 

The tape then automatically 
When 
the operation is completed on the first hole, the operator 
merely has to press th button to traverse the 
table to the second hole 


“position 


Gear cutting, finishing and testing equipment 
David Brown Machine Tool Division will be 
among other machines, seven that are 
one, the No. 14 Hydrax 
will be shown for the first time at 
No. 14 Hydrax high speed production he 
a high reputation, and the Company now introduces a 
machine, the No. 7 Hydrax for rapid automatic production 
of spur and helical gears up to 74in diameter,4.D.P. As with 
the older machine, hob traverse is along the gear helix, bu 
on the new machine the axis of th ulting po 

is horizontal 


howing 
completely new and 
which although introduced in 1954 
a public exhibition Phe 
bber quickly earned 


mallet 


ition 





OGP optical gear analyse 


Gaston E. Marbaix 


After the gear blank has been 
hydraulically, operation of a sing! 
motion the fully automatic cutting 

ending with a finished gear read\ 
The machin 


machine switched off 
for plunge feed of the hob to correct d 
across the face of the blank Phi 
reduction in hobbing time 

One of the principal features of 
the simplified and very accurate met 
gears. No differential mechanism 
are employed. Instead, the directios 
is simply inclined to the work at the 
to be cut. This not only simplific 
but also provides a limited automati 
hob traverse and considerably shorter 

It is of great interest to automobil 
Brown Machine Tool Division has, aft 


over a period of years, developed a rang 


machines of types tha 
United Stat 


hypoid gear 
available only from the 
machines to be shown are the B.1! 
B.16 generator and the B.17 testing 
machine and a tester and lapper ar 
not be exhibited 

The B.11 roughing machine | 


production of spiral bevel, zero J 


gears up to 13in diameter, 3.5 D.P 
with the cutting cycle controlled | 


{1 and clamped 
nNutton sets in 
ight operations, 
moval and the 
ilso be arranged 
fore traversing 

a considerable 


lrax machines is 
f cutting helical 
rew or lead cams 
the hob traverse 
angle of the gear 


ting-up procedure, 


hift that reduces 
itting times 

neers that David 
intensive research 
f spiral bevel and 
been 
f America, The 
ng machine, the 
ne A finishing 

ailable but will 


erto have 


for highspeed 
gle and hypoid 
fully automatic, 
push button 


The cutting action on this machine is not based on the 
generating principle. Instead, gashes are cut by means of 
simple depth feed of the cutter into the workpiece. 

The B.16 generator is a universal machine suitable for both 
batch and quantity production of spiral bevel, zero spiral 
angle and hypoid gears up to 18in diameter, 2‘5D.P. After 
the initial setting, the cutting cycle is fully automatic. The 
gear blank is fed to full depth with the cutter at the lowest 
point of generating roll, and both flanks are generated by 
rolling with the cutter. The blank is then withdrawn and 
indexed one tooth space during the down-roll of the cutter. 

Two new David Brown automatic gear shaving machines 
will also be exhibited. They are designed for shaving spur 
and helical gears and involute splines by the radial loading 
method, using the crossed axes principle. A feature of these 
machines is that they are capable of three different forms of 
shaving technique; namely, the axial, the oblique and the 
tangential traverse methods. These machines are com- 
pletely automatic in operation and are designed for auto- 
matic loading. 

W. E. Sykes Ltd. will also be exhibiting new high pro- 
duction hobbing and gear shaving machines. The new 
hobbing machine, the SPH.8, has been designed specifically 
for fast and accurate working. It is particularly suitable 
when long runs, with minimum maintenance, are necessary. 
Its maximum capacity is 13in dia, 4 D.P. An automatic 
hob-shift ensures that wear takes evenly across the entire 
width of the hob, thus giving very long tool life. The 
mechanism can be adjusted to act on completion of each 
component or the hob can be moved after a predetermined 


(Above) Carbijunior copy turning lathe 


Alfred Herbert Ltd 


No. 9C/30 combination turret lathe 
for chuck work up to 30in swing 
Alfred Herbert Ltd 


(Left) 
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(Right) Six-spindle automatic bar machine 
which will be tooled for a complicated 
component 
Wickmam Limited 


68L single spindle automatic screw machinz 
B.S.A. Tools Ltd 


number of parts. The complete cycle is automatic. 

The new fine pitch gear shaving machine, the VS.4A, is 
for finishing spur and helical gears up to 4in diameter and 
lin face width. It works on a principle rather similar to 
that used for transverse shaving, with the work moving 
while the rotary shaving tool remains stationary. The tool, 
instead of the work, is set to the required angle. The 
finishing cycle is completed in four longitudinal strokes, 
the work and tool centre distance being progressively reduced 
after each stroke until the finish size is reached. ‘To reduce 
cycle time to a minimum, a fast infeed brings the shaving 
tool and the work into the correct relationship before shaving 
starts, at which point the normal infeed speed is engaged 
for the actual cutting. With the exception of loading and 
unloading, the complete cycle is automatic. 

An optical gear analyzer, the OGP, developed by Optical 
Gaging Products, Inc. of the U.S.A., will be exhibited by 
Gaston E. Marbaix Ltd. It is designed to analyse the 
involute spur gear by direct observation of the meshing gear 
and a fixed rack chart. The gear is viewed as if it were 
rotating in contact with and at the correct centre distance 
from the fixed rack on the screen chart. Analysis of the 
gear is made by observing the running at a magnified pro- 
jection. The running action is simulated by traversing 
the staging fixture on which the gear is mounted with one of 
the gear teeth in contact with a fixed “half rack”’ pin. This 
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pin 1s set to coincide with one flank of the rack teeth so that 
the gear actually functions as it will in operation 

With this form can be quickly 
identified and backlash ci be 
measured accurately either as centre distance correction or a 
clearance between mating teeth. Outside diameter, root 
diameter and fillet clearance can also be gauged quickly and 
Taper, crown and symmetry are also easily checked, 


instrument deviation 


measured In addition 


easily 
and one standard gear chart gauge can be used to check all 
gears of the same pitch and pressur 
their pitch diameters 


angle regardless of 


Lathes 

It is almost unnecessary to say that Alfred Herbert Ltd 
will exhibit a selection of capstan and combination turret 
lathes, ranging from the No. 0 electro-pneumatic capstan 
lathe for bar work up to 4in diameter to combination turret 
lathes such as the new No. 9C/30, which is an extremely 
powerful machine for chuck work up to 30in swing. Thi: 
machine has a sliding gear headstock which in conjunction 
with a two-speed 25/7 h.p. motor provides a range of 32 
reversible spindle speeds from 7 to 600 r.p.m. The directior 
of spindle rotation; start, stop and inch spindle 
stop of quick power traverse motor are all controlled by 
push-buttons conveniently mounted on the headstock fac 
When selection of a given completed, the gear shift 
levers are automatically locked in position Phe machin 


and start and 


speed | 


Cleveland ‘Dialmatic’ single spindle automatic with electronic control 
for spindle speed and turret tool feed 


elsor Machine T ( 
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B.S.A. Acme-Gridley eight-spindle bar 
automatic 
B.S.A. Tools Ltd 


also has an automatic sliding and rfacing saddle with consists of a lower slide, fixed at an angle to the axis of the 
built-in chasing mechanism; reversi| ver feeds and quick machine, and a movable upper slide. A hydraulic cylinder 
power motion to the turret slide; wl he power feeds of | mounted at the rear moves the upper slide as determined 
the turret slide are independently : ble in relation to by a built-in control valve actuated by a swinging arm carry- 
those of the saddle. ing an Ardoloy-tipped stylus. The upper slide also carries 
This Company will also be sh g the Herbert Carbi a tool block which is adjustable at right-angles to the axis of 
junior, a small, high speed centr: with copy-turning the work. In operation, the tool exactly follows the path 
mechanism for the rapid producti f shafts up to 34in taken by the stylus as it is traversed along the model by the 
diameter by 224in long. This machi: basically a centre longitudinal feed of the saddle. Square shoulders, tapers or 
lathe and can be used as such to prod i single component any other form that does not involve too high a rate of infeed 
by the freehand method of turning. I! re components are can be reproduced automatically. 
required, the finished shaft is transferred to the master Along with many other interesting machines B.S.A. Tools 
carrier at the rear of the machine bed i used as a model, Ltd. will be exhibiting a new single-spindle automatic screw 
which will be reproduced by means of ' pying mechanism machine, type 68L. The “L” refers to the shape of the 
that is built into the machine machine which roughly conforms to an “‘L.” in plan, a feature 
The copying slide is mounted on nachine cross slide which allows unimpeded access to the tooling area. This 
in the position normally occupied | rear tool post. It design has been achieved by placing the front camshaft to 


No. | tool and cutter grinder 


New automatic sizing internal 5 g machine 
Cincinnati Milling Machines Ltd 


Churchill Machir 
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one side. The standard machine is arranged to give two 
speeds—forward and reverse, or both speeds in the same 
direction—but a four speed gearbox can be supplied to suit 
customers’ requirements. 

The six-station turret head is indexed by means of the 
normal crank and Geneva mechanism, with the locking 
plunger carried in the base of the slide body. This arrange- 
ment has allowed the slide body to be designed to give more 
clearance to tooling or attachments mounted on the rear 
cross slide. An important feature of the turret is the 
straight withdrawal and advance mechanism which is built-in 
as standard equipment. This mechanism allows the turret 
to be rapidly retracted and advanced to the same position 
without indexing. The straight withdrawal mechanism 
may be operated as often as required and at any point in 
the machine cycle. 

Advanced American practice in single-spindle automatics 
will be exemplified by two new Cleveland “Dialmatic’”’ 
machines which will be shown by The Selson Machine Tool 
Company. On these machines the speeds of both the turret 
tool feed and the spindle are electronically controlled and 
can be infinitely varied simply by setting the appropriate 
dials. There are no turret feed cams and no change gears; 
the dials are simply set to the optimum feed and spindle 
speed at which maximum productivity of each of the five 
tools is obtained. 


Multi-spindle automatics 

Attention may be drawn to the range of improved multi- 
spindle automatics, tooled for a variety of jobs, that will be 
exhibited by Wickman Limited. Until comparatively 
recently this organisation built only five-spindle machines, 
but their range now includes four-, six- and eight-spindle 
machines for bar work up to 34in capacity and for chuck 
work up to 9in capacity. Because of their patented auto- 


setting mechanisms, the original Wickman multi-spindle 
machines were suitable for small and medium batches as 


well as for long runs. Improved versions of these 


auto-setting mechanisms are incorporated in all the new 
machines. 

Many detailed improvements have also been incorporated. 
The weight and mass in the main castings have been disposed 
to provide even greater rigidity to meet the demands for 
higher speeds and heavier cuts, swarf conveyors are designed 
as integral elements of the machines, and automatic trips in 
bar feeds and other mechanisms assist the promotion of 
higher machine utilization as well as to greater safety of 
operation. 

The tooling possibilities of the most recent Wickman bar 
machine, the 2in—6-spindle, will be displayed in the produc- 
tion of a mild steel component. This workpiece calls for 
seven external and four internal diameters, a rolled thread 
behind a shoulder, a rolled exhibition marking, a tapped 
thread, and facing to length. There are 14 tools and the 
cycle time is 9°6 seconds, 

Another Wickman bar machine is designed to feed bar at 
two stations. It will be tooled to produce two dissimilar 
components in mild steel in a cycle time of 38 seconds. To 
demonstrate the diversity of tooling that is possible on 
Wickman chucking automatics, a six-spindle machine will 
be shown machining a differential case, for which the set-up 
comprises a total of 21 tools mounted singly and in combina- 
tion operating in a cycle time of 50 seconds. 

B.S.A. Tools Ltd. will also be showing new multi-spindle 
automatics, including the B.S.A. Acme-Gridley liin BRB. 
eight-spindle machine. This is a machine with great 
production possibilities. Because of its eight spindles it is 
capable of producing two components of appropriate type 
per cycle, or by double indexing two different pieces may 
be produced per cycle. It also allows the tooling to include 
several operations, such as cross drilling, thread chasing, 
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milling, etc. to get a complete piece in one index, thereby 


eliminating second operation work 


Grinding machines 

There will, of course, be grinding machines for every 
conceivable type of application. Many will be developments 
of well-proven designs, but there will also be many com- 
pletely new machines. For example, The Churchill 
Machine Tool Co. Ltd. will exhibit a completely new auto 
matic sizing internal grinding machine, model “HMB 
This machine can be operated on a double automatic cycle 
with intermediate truing, or on a single automatic cycle 
Which will be used is dependent upon the work to be ground 
In either case, sizing is controlled by the setting of the truing 
diamond, but the essential difference between the two 
cycles lies in the wheel truing. In a single cycle the truing 
occurs just before the grinding work, 
whereas in a double cycle the wheel is trued between th 
roughing and finishing Change-over from one 
cycle to the other is quickly and easily made rhe doubk 
cycle method of operation offers particular advantages when 
grinding allowances are inconsistent, when stock removal is 
comparatively large, and when very fine finish and a very 
high degree of dimensional accuracy of the workpiece ar 
necessary. 

Included in the range of machines to be exhibited by 
Cincinnati Milling Machines Ltd. is their No. | 
cutter grinder, the Company’s latest development in this 
class of machine. It is designed for grinding and recondi 
tioning miscellaneous small tools and cutters, and embodies 
several design innovations. 460 deg eccentri 
wheelhead swivel, which gives greater flexibility; reversibl 
motor drive built into the wheelhead, which reduces change 
over time from grinding one type of cutter to another 
vertical elevating handwheel for the wheelhead, which is 
accessible from all operating positions; T-shaped bed con 
struction with saddle-supported wheelhead to allow the 
operator to get in close to the work; and grinding wheel 
collets with socket screw arrangement that saves wear and 
tear on the spindle. 

The well-proven Wickman optical profile grinding machine 
which will be exhibited is still regarded as among the most 
accurate and universal machines of its kind. On this 
machine profiles are ground optically from a master drawing 
50 times larger than the form to be produced. A micro 
scope and screen projection unit mounted in the final arm 
of a 50: 1 pantograph are positioned over the work in precis« 
relationship to the drawn profile, and grinding of the form 
is carried out by traversing the reciprocating grinding wheel 
to the centre of the cross hair lines of the graticule in the 
microscope or screen field. 

Several new features have recently been designed to in 
crease the range of applications for this machine. They 
comprise: a circular grinding attachment that provides means 
for holding work between centres or in a chuck; an indexing 
attachment which, when secured to the work table, provide 
a means of securing press tool die segments and punches 
that require form grinding in the vertical plane, and indexing 
for all round working, if required; an end-cutting form tool 
attachment that provides fully universal adjustment to any 
angle or combination of angles for grinding small end 
cutting tools; and a wheel-forming attachment for dressing 
radii on the grinding wheel when this i for form 
blending. 

Perforce it has been necessary 
certain classes of machines, and even in these classes it has 
not been possible to make reference to all the interesting 
machines that will be exhibited. The machines that 
been omitted and the types of machines 
dealt with at all, will be reviewed in future issues 


wheel enters the 


stages 


tool and 


These include 


necessary 


to confine these notes to 


have 
that have not been 





Body VWinishing 


Methods Used for Continuous flou Production 


at the Austin Works at Longbridge 


’ 
I: IFTY years ago, in the first f its existence, the 
Austin Motor Co, Lid. employed 27 kers and produced 
a total of 120 vehicles Last year, v bout 23,000 people 
engaged, vehicles were turned out at t 
Despite the extent of the Longbridge plant 
the country, and its highly mechaniz juipment, facilities 
do not exist there for building and f 
required to maintain such a hig of 
Approximately 40 per cent of th are 
the plant and the remainder are br from subsidiary 
plants and from = specislist Ip Actually, 
finishing at Longbridge is organiz 1 two-shift, 85-hi 
weck, basis and capacity is determin two automatic 
Rotodip plants employed for cleanin 
Each of these gigantic unit at 
45 per hour. As 
1 and may require 
colours, the most 

operations is 
equencing and 


of 120 per hour 
the largest in 


ung all the bodies 
production 
produced in 


body 


1 priming the body 
shells 100 per cent 
efficiency, deal with shells at th 
shells for four different vehicles are |} 
finishing in black or one of eleven dif! 
careful organization and strict timu of 
essential in order to maintain 
synchronization with engine-building ody-trimming and 


vehicle-assembly lines. Usually bod ells are batched as 


oN 


—_ 








Eighteen duplicated paint mixers are installed in two rooms of 
the air-conditioned mixing department. Black and eleven 
colours can be handled 


regards type and colour in accordance with production 
programming on a weekly schedule, but any colour can be 
made available at the spray booths at any time should the 
programme call for individually sequenced colour. 

An impression of the magnitude of the operation can be 
gained from the quantity of finishing materials used. Even 
for the reduced output of a four-day week the weekly con- 
sumption of materials for all purposes, priming, filling, 
sealing and enamelling is approximately 12,000 gal. For 
the Rotodip plants alone 2,700 gallons are needed each week. 
An air-conditioned store holding about 9,000 gal of fillers, 
sealers and enamels is used to ensure approximately a week’s 
requirements of those materials against any supply contin- 
gency 

After the been washed and degreased, the 
finishing operations may be divided into five categories: 
phosphating, priming, filling, sealing and enamelling. The 
first two are single operations but the remaining three 
involve a plurality of applications, the sealer being added 
wet-on-wet. Only synthetic resin enamels are used, 
imparting finish and gloss direct from the spray gun. There 
is no polishing or other final operation. Film thickness is 


shell has 


At the entry of the Rotodip 
plant a mechanized boom 
lifts the spit from the return 
conveyor and swings it into 
position to receive the body 





shell 
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determined by various factors, including viscosity, coverage, 
flow and build. The viscosity of materials is maintained 
constant by means of routine checks with the aid of a vis- 
cosity cup. Periodically, the thickness of coatings is checked 
by readings on an Elcometer. This applies not only to the 
enamel but also to intermediate and priming coats 

In the finishing laboratory, research and development is 
conducted continuously in order to maintain and improve 
materials and processes to meet the requirements of a world- 
wide market. No enamel is used in the plant unless it is 
passed by laboratory test as conforming to specified stan- 
dards. Accelerated weathering under simulated 
climatic conditions are made on test panels in an Auswal 
Weatherometer. The specimens are mounted on a drum 
which, enclosed in a casing, is rotated at the rate of four 
revolutions per hour. During each revolution of the drum, 
each specimen is exposed for 2 min to infra-red radiation, 
2 min to ultra-violet radiation, and for 2 min is immersed in 
a water bath. The test routine is, of course, varied to meet 
specific requirements but a commonly used standardized 
test for Comparative purposes is operation for twenty-one 
8-hr daily periods. The specimens are rested during the 


tests 


An overhead transporter carries the shell on its spit to the 
mouth of the Rotodip plant where it is automatically loaded on 
to the conveyor 
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A primed and stopped shell 
is transferred from the 
delivery line to the paralle| 
paint shop line by a lifting 
and traversing carriage or 


) tron 


intervening night periods In conjunction with these 


weathering tests an Evans spectrophotometer with a gloss 
head attachment is used to compare the gloss of weathered 


specimens with that of proved and accepted specimens 


Development is directed to the attainment of a finish that 


in appearance and serviceability is satisfactory under the 


climatic conditions obtaining in any part of the world 
Complete body shells are tested in a humidity chamber for 
continuous periods of from 500 to 1,000 hr Comparative 
humidity tests of small panels finished with materials in 
similar panels finished with the standard 


supply against 


production materials are made in a smaller laboratory 
chamber 
Finishing 
throughout the plant in a three-storied building, the ground 
floor serving as the bulk store and the two upper floors as 
mixing rooms. Materials are delivered by road in 40-gal 
drums and on arrival are stacked in nine 4-tiered racks by 


laid horizontally 


materials are mixed and prepared for use 


means of a monorail air-hoist They are 
in skidways holding six drums from one side of the racks and 
ide and placed on a 
her 


withdrawn as required from the other 
lift for transfer to one of the mixing room 


above 


After passing through the washing and phosphating sections 
of the Rotodip, the shell is transferred to the priming section 
The shell is shown making its first turn into the priming tank 








they undergo a pre-mixing operati for from 15 to W 
minutes depending on whether they contain lightly or heavily 
pigmented material. All drums ar: ipped with a built-in 
agitator. The agitator shaft is loosened, an air motor on a 
ring mount is clamped on the drur nd flange, and the 
drive transmitted directly to th ft by a pin-and-slot 
coupling 

Eighteen mixing stations are installed, twelve on the first 
floor and six on the top floor, Ha mprises duplicated 
50-gal mixers with individual mot lrives, piped and 
valved so that cither can be used rnatively while the 
other is shut down for cleaning or rvicing. Normally, 
however, the two units are operated ries, one for mixing 
and thinning and then, after transfer other for feeding 
out to the pipe lines. All pumping ne by rotary pumps 
except in the case of heavily pigmen namels and primers 
for which piston pumps are employ 

In the mixing rooms drums of enamel are transported in a 
tipping cradle on an air hoist. Appropriate thinners are 


added from supply systems piped mixer, the quantity Body shells receiving the final enamel coating in an air- 


conditioned spray booth. Shells are rotated in counter- 
balanced cradles. Spray guns delivering a range of different 
operator brings each mix to the sp: i viscosity by checks colours are hung on a rack behind each operator 

with a standard viscosity cup. Feed the spray booths is 

at a pressure of 60 to 70 lb/in*® and against a return pressure lowered until one end, that fitted with a sprocket, rests in a 
of 20 to 35 Ib/in* in order to ensut onstant pressure at floor-mounted support. A profiled nose to facilitate entry 
the spray nozzles. The entire mixing plant, including the into the shell is then fitted to the free end of the spit. Mean- 
store, is air-conditioned and maint | continuously at a while a shell has been hoisted from its bogie and lowered on 
constant temperature of 80 deg | \l] motors, switchgear, to a travelling platform running on a track aligned with the 
and lighting fixtures are enclosed and fire-proofed. The spit and its support. The platform is moved along the track 
electrical wiring is enclosed in u ried copper tubing until a supporting slideway is located underneath the free end 
coupled with unions to provide complete sealing of the spit, the clamps on the suspension arms are released, 

In the body-building shop, the Rotodip plants are installed the arms are retracted, and the boom returns ready to lift 
across the ends of the parallel pr: and welding lines another spit from the conveyor. 

The completed body shells are br ght into the Rotodip While this is occurring, the platform carries the shell, 
section on a conveyor, lifted off in electric hoist and rear foremost, further along the track and threads it hori- 
loaded on to individual bogies on two floor tracks, each —zontally over the spit. The shell end fixtures are manually 
comprising one flat and one channelled rail. While parked clamped to the spit with the aid of an air-powered wrench, 
on these tracks special clamping fixtur ire mounted at each the profiled nose is removed, and then an overhead trans- 
end of the shell; the front one to t idiator bulkhead and porter lowers suspension arms, similar to those on the swing 
the rear one to the lamp orifice I fixture is furnished boom, which automatically engage and latch on to the ends 
with a quick clamping device to griy spit on which the of the spit. Retraction of the suspension arms lifts the shell 
body is carried and rotated throug! Rotodip on the spit clear of the platform and the shell is then trans- 

Spits are returned from the unload end to the loading ferred laterally to the mouth of the Rotodip. Here it is 
end of the Rotodip by a long chain-type conveyor. From lowered on to a support frame, the suspension arms are 
this a spit is removed by a special lifting device on the end retracted and the transporter is returned to pick up the next 
of a swinging boom. ‘Two arms ar vered, tong-like jaws shell. 
are engaged over the spit and aut lly latched, ‘The On the end sprockets of the Rotodip conveyor chains are 
spit is then lifted clear, swung through an arc of 90 deg and picker arms, moved laterally by means of face cams. These 
arms move inwardly to engage under the ends of the spit, 
which is lifted from its support and lowered into forked dogs 
on the conveyor chains with the spit rollers engaged on the 
conveyor tracks, and are then swung clear of the chains by 
the cams. The left-side track only is provided with evenly 
pitched, laterally projecting, cylindrical studs. As the spit 
is conveyed through the plant the sprocket is engaged in 
these studs and the spit is rotated to dip the shell into the 
various solution tanks and to prevent the formation of flow 
lines while draining or drying. 

In the Rotodip plant, which is arranged in three sections 
each having a separate conveyor, the shell is twice rotated, 
as a preliminary, to drop out any litter, loose dirt and welding 
debris into a pit and then operations are sequenced in the 
following order: 

1. The shell makes 24 rotations in an alkaline degreasing 
solution at a temperature 170-180 deg F. Throughout, the 
spit is just clear of the tank and the shell is lowered into 
and turned in the fluid with the minimum agitation. Over- 
head are vertical nozzles spraying continuously over the 
rotating shell. 

2. Cold water rinse. 24 rotations in tank and vertical 
sprays 


drawn being indicated on wal inted dials. The 


On this part of the line the shells are give wet rub-down after 
the filler coating has been applied ved and cooled 
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An enamelled A.30 shell leaving the cold-air cooling tunnel 
after being stoved for 60 min at 240 deg F 


3. Hot water rinse at 130-140 deg F. 24 rotations in tank 
and vertical sprays. 

4. Phosphating treatment at 160-170 deg F 
in tank and vertical sprays. 

5. Hot water rinse at 130-140 deg F. 24 rotations and 
vertical sprays. 

6. Chromic acid rinse at 
no sprays. 

Following this operation the shell is lowered to an inter- 
vening pit, transferred to a second, similar conveyor and 
then raised to the level of the drying oven. 

7. Drying off in gas-fired, convection-type tunnel oven at 
250-260 deg F. 

On leaving the oven the shell is again lowered to a pit and 
transferred to the third conveyor. This is run at a somewhat 
slower speed in order to provide rotative conditions during 
drain-off and stoving after priming to control flow and runs 
8. Priming. The shell is raised from the pit and then lower- 
ed to a tank of chocolate-coloured synthetic primer. 24 
rotations, no sprays. 

9. After draining, the shell is stoved in a gas-fired oven for 
30 min. at 350 deg F. 

As it leaves the oven the shell interrupts a light beam and 
thus sets a time switch to sequence the unloading of the shell 
and the return of the spit; virtually a reversal of the opera- 
tions at the loading end. The overhead transporter picks up 
the spit, lowers it on to the travelling platform and the 
support fixture, automatically unlatches and retracts the 
suspension arms and swings clear. The shell clamps are 
then unfastened and the platform draws the shell off the 
spit. A swinging boom then picks up the spit and deposits 
it on the return conveyor. 

Although the spit is not immersed in the priming tank it 
gradually accumulates drip from the shells. Straddling the 
return conveyor is a fixture on which are mounted four 
segmental scrapers. These can be air-operated to engage 
and retract automatically and, as a routine maintenance 
operation, are used to skim the spit clean of primer as it 
travels on the return conveyor. Front and rear shell 
clamping fixtures, which are returned by a light chain con- 
veyor on the opposite side of the plant to the spit conveyor, 
also become coated with primer and periodically are cleaned 
in a caustic bath. 

From the unloading platform the shell is hoisted on to an 


24 rotations 


160-170 deg F. 24 rotations, 


individual bogie and is then transferred, by one of three 


overhead cranes, to a buffer store comprising six lines of 
feeder tracks. An electric hoist transfers shells as required 
for sequencing from the feeder line to two laterally disposed 
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lines for a number of secondary operations to be carried out 
Minor fittings are attached; masking pressings are fitted in 
the trafficator apertures in the door pillars, a plate is secured 
to the front bulkhead to close an orifice provided to admit 
the spit, and a strut is attached to the radiator bulkhead 
An examination is made, followed by metal rectification if 
required by file, grinder, abrasive sheet or panel tools 

The shell is then stopped-up, since file marks, grinding 
marks and adventitious abrasions are magnified by successive 
coatings and would impair the appearance of the final coat 
which, differing from a cellulose finish, is not polished 
smooth. Stopping is regularly applied to vulnerable 
locations such as door and panel margins. For the purpose 
of sound damping, a bituminous emulsion is sprayed on the 
top surface of the floor and certain other areas. Location or 
attachment points are masked during this operation 

When the Longbridge plant was reorganized for continuous 
flow production and fully mechanized assembly lines, it was 
necessary for the body-painting and body-trimming shops 
to be located between the engine factory and the car assembly 
building. The site is on the opposite side of a public high 


way and some distance from the earlier body factory which 
includes the press shop, welding shop and the Rotodip 


installations 
re-site this equipment, particularly the huge Rotodip plants 
According!y, the primed transferred from the 
body shop to the paint shop on articulated transporter 


It was not considered practical to remove and 
shells are 


vehicles. 

On reaching the paint shop receiving bank the shells are 
lifted off by an electric hoist and placed on fork-lift trucks 
by which they are carried to and deposited on the suspension 
cradles of an overhead conveyor They are clevated to the 
roof where they are switched to two parallel lines-—-A,30 
saloon and A.40 commercial models on one and A.40, A.50 


A finished body shell is lowered by this ‘body drop’ on to the 


moving track in the body trim shop 





and A.90 saloon models on th 
stored and released as required { 


conveyor they are carried the lengt! 
90 deg and lowered to floor level, an 
a transverse line that is paralle! 
body-trim shop lines 

A primed shell is transferred fi 
to the paint-shop conveyor by m: 
running on tracks between the tw 


the tram is a traversing Carriage fitt 


type lifting device. At a certraliz 
platform an operator synchroniz 
with that of the feeder conveyor 


; 


In the car assembly bui 


insert a pair of support rails under 
clear, traverses the carriage to th 
shell on to the paint-shop con 
support rails, The station on thé 
been made vacant earlier by the tray 
to the trim-shop conveyor by mean 
On the paint-shop conveyor t 
suspension member by four dow 
clamps on a rotatable, counterbalan 
spring-latched at any 45 deg increm 
suspension member carries an over! 
shell from drip or debris. About ¢ 
a shell to pass from entry to exit « 
meticulous care taken at every stag 
check in order to ensure consistent 
serviceability of the finish is most 
high degree of mechanization, th« 
achieve this end is considerabl 
the successive rubbing down 
working on both sides of the 
specific areas of the exterior 


n which they are 
encing. On this 

shop, are turned 
hen brought on to 
unt sho,» and the 


feeder conveyor 

i s0-called “tram 
| conveyors, On 

with a parallei-link 
trol on 4 stationary 
peed of the tram 
the carriage to 


1rops 


Briefly detailing the operations in sequence, they com- 
mence with: 
1, Rubbing down. First a localized operation to eliminate 
any runs of the primer at the lower margins of side panels, 
doors and similar points. This is followed by a rub-down 
with wet abrasive paper of the whole of the exterior. 
2. Wipe down with wrung-out rags to remove the bulk of 
surface moisture. 
3, Dry off in gas-fired tunnel at 280 deg F and cool-off in 
cold air tunnel. 
4, Sound-damping emulsion is applied by brush to the door 
interiors and the undersides of the wings. 
5. All joints and seams are dust-sealed by a bituminous 


lower finished and trimmed bodies in correct sequence on to the appropriate 


moving assembly tracks 


hell, lifts the shell 
ite side, lowers the 
nd withdraws the 
hop conveyor had 
of a finished shell 
imilar tram. 
is located on its 
manually secured 
radle that can be 
fafull circle. The 
reen to shield the 
rs are required for 
paint shop and the 
nspect, rectify and 
appearance and 
ive Despite the 
of hand work to 
sections, notably 
gangs of 
responsible for 


men 


material extruded from an air-operated gun. 

6. Rub down exterior and face off stoppings 

7, The shell is given a spirit wipe-down, followed by a 
tack-off wipe 

8. The track then loops 180 deg and enters a spray booth. 
In common with other booths, this is equipped with a 
falling-water curtain and trough to carry off overspray and is 
air-conditioned under slight pressure. Atmospheric con- 
ditions are commendably good and most operators do not 
wear masks, although they are available for all. Operators, 
working on one side of course, apply the hot spray filler 
coating. The shell is partially rotated, for access to different 
areas, between each spraying station. 

9, In a gas-fired tunnel oven that loops 180 deg the filler 
coating is stoved for 45 min at 310-320 deg F. 

10. Cool off tn cold-air tunnel. 

11. Emerging from the tunnel the shell is carefully inspected 
and subsequently any necessary rectification of metal-work 
is carried out. 

12. Where necessary, stopping-up with a rapid, air-drying 
synthetic material is effected. 
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Wheels are finished and 

dried at the rate of 264 per 

hour in this automatic 

electrostatic spray-painting 
plant 


13, A wet rub-down then follows and stoppings are faced off 
The track loops 180 deg. 

14. After a wipe down with wrung-out rags, the shell is 
dried off in a gas-fired tunnel and a cold-air tunnel. The 
track loops 180 deg. 

15. An inspection is made of the filler coating and rectifica 
tion is carried out. The tracks loops 180 deg 

16. A spirit wipe and a tack-off wipe prepare the shell for 
the next coating 

17. In the second booth the sealer coating is sprayed on 

18. The shell is stoved in a tunnel for 45 min at 260 deg F 
and cooled off in a cold-air tunnel. Track loops 180 deg 
19. The sealer coating is given a dry scuffing 

20. Various inconveniently located areas, such as the filler 
compartment, the jack compartment, and several orifices, 
are sprayed with enamel. 

21. An air blow-off is given to clear away loose abrasive, 
followed by a tack-off wipe. Track loops 180 deg 

22. In the third booth the final enamel coating is applied 
Each operator has a battery of spray guns all primed and 
ready to deliver the colours currently in use. On a change 


On leaving the car assembly lines the bodies are given a final 
clean and a touch-up if necessary 


Automobile Engineer, Fune 1956 





of colour the operator merely hangs up the gun he has been 
using and selects the gun of appropriate colour from the 
rack, 
23. The final coating is stoved for 60 min at 240 deg F and 
then cooled off in a cold-air tunnel 
24. After leaving the cool-off tunnel the track turns 90 deg 
to a transverse section. On this the final coating is inspected 
and any necessary rectification and touching-up is carried out 
25. The track then loops back 180 deg to a transverse linc 
parallel to the trim-shop line. Here it is given the final 
inspection and is then transferred to the trim-shop line by 
the tram mentioned earlier 

In the trim shop the shells are elevated to the roof, switched 
above the appropriate trim lines, stored, and released by a 
“ body drop which, moving at a synchronized speed, 
lowers it on to the carrier fixture on the moving assembly 
track below. When trimmed, the bodies are conveyed to 
the central mechanized marshalling they are 
stored on feeder lines from which they are released auto 
matically and in correct sequence on one of three overhead 
The lines carry the bodies through a larg: 
Here they are again 


” 


area where 


conveyor lines 
tunnel to the car assembly building 
stored and released singly and in correct sequence to the 
appropriate assembly tracks where they are lifted up through 
the floor and then lowered on to the moving track by similar 
body drops. All marshalling and sequencing operations 
are controlled on a Hollerith punched-card system from a 
central control room. 

Wheels are painted, in the wheel and tyre plant, with 
electrostatic spraying equipment. The plant has a capacity 
of 264 wheels per hour; 132 wheels constitute a full load of 
the overhead conveyor and the cycle time is 3) minutes 
This time. includes 5 min drying in an infra-red oven and 
5 min in a cooling tunnel. The wheels are suspended 
horizontally and are rotated as they are carried through the 
two spray booths. In booth the spraying area is 
surrounded by a copper grid which has a static 
approximately 100,000 volts 

Prior to the wheel entering the first booth a single gun 
sprays the rim interior. Then as it passes through each 
booth two guns, one above and one below, spray continuously 
at angles of 45 deg over the faces of the wheel. As a con 
sequence of the difference of potential between the 
equipment and the work, the paint is attracted to and 
deposited on the wheel, It is estimated that th 


each 
charge of 


spray 


usual) 


overspray is reduced by about 50 per cent by this method 
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gas turbine-propelled car designat 
was purely a test vehicle; a sing 
reinforced plastics body, a central 
exhausting horizontally to the 1 
35-gal fuel tank. Its weight wa 
the turbine was stated to develo; 
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in excess of 200 m.p.h. Firebird 
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Regenerative heat exchanger 


The most important innovation 
of a regenerative type heat exchang 
details are not available it would ay 
type, rotated at a ratio of 1 : 1000 
say 20 to 30 r.p.m. Mounted in 
matrices which passed 
carrying the combustion produ 
to the exhaust stacks and then 
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at maximum pressure from the com 
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chambers. The matrices, whi 


* “Aytomobile Eng 


} 


The experimental Firebird Il has a twe 


ind 


FIREBIRD II 


The Second Experimental Gas Turbine Car by General Motors Corporation 
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wire 


gauze or honeycomb coils of fine wire, absorb heat from the 
exhaust gas stream and then give it up to the air stream from 
the compressor. 

This type of heat exchanger is more effective and less 
bulky than the recuperative type in which the heat has to be 
ransferred through the walls of tubes or plates and it is 
claimed to be, to some extent, self-cleaning as clean air 
passes through the matrices alternately with the combustion 
products. A difficulty encountered with this type is the 
prevention of leakage, since the air from the compressor is 
at the highest pressure of the cycle and the exhaust from the 
turbine is at the lowest cycle pressure. No details are given 
of the sealing arrangements employed but the claim is made 
that 80 per cent of the heat of the exhaust gas, that would 
otherwise be lost to atmosphere, is recovered. 

It is reported that the exhaust temperature is lowered as 
much as 538 deg C and instead of being a searing blast is 
merely comfortably warm. Naturally, with a saving of 
heat of such magnitude the amount of fuel to be burned 
to maintain the operating temperature at the turbine entry 
is much reduced. As a result, the specific rate of fuel 
consumption is stated to “‘approach that of a piston engine’. 

A specially designed automatic starting system is provided 
Depression of the starter button starts up the Delco-Remy 
motor and energizes the ignition plugs in the combustion 
chambers. When the compressor turbine has been brought 
to a speed of 4,000 r.p.m. fuel is delivered at the burners and, 
following ignition of the fuel, the motor continues to assist 
the turbine until its idling speed of 15,000 r.p.m. is reached. 
At that speed the motor and the ignition plugs are auto- 
matically cut and thereafter the vehicle can be driven off. 

In Firebird II the turbine unit is mounted in the con- 
ventional forward position and the two exhaust ducts run 
to the rear inside the framing sills of the integral body. 
Immediately to the rear of the saloon the ducts are turned 
upwards to discharge vertically from ports located on each 
side of the body behind the rear window. An intake air 
silencer is provided and since there are no pulsations in the 
exhaust the car is as quiet as a good piston-engined vehicle. 


e power unit which develops more than 200 h.p. and is equipped with a regenerative heat exchanger 
The integral body has a skin of titanium 
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Body features 

Overall dimensions of the vehicle are length 19 ft 6din, 
width 5 ft 104in and height 4 ft 4jin. The wheelbase is 
12 ft and the wheel track is 5 ft at the front and 4 ft 9in at 
the rear. The integral body, of so-called aerodynamic form 
with a low, tapered nose and with a dorsal fin on the rear 
deck, is remarkable in that the skin is of titanium. Each of 
the two nose apertures provides an intake for turbine air 
and also a smaller inlet for air to the oil cooler. At a higher 
level and slightly to the rear are the retractable headlights. 
The bonnet lid is hinged below the windscreen, and in the 
centre of the lid are two angled air outlets from the turbine 
compartment. Their lids, when opened, serve as deflector 
flaps and reduce wind noise. Below the windscreen and 
behind the front wings are air inlets to the saloon, the flaps 
opening automatically when the air-conditioning unit is 
functioning. 

Two fuel tanks are mounted externally; they are suspended 
horizontally behind the rear wheels from extensions of the 
wings. Rear air inlets are arranged in the nose of each fuel 
tank and, assisted by two blowers located inside the body, 
deliver air to cool the condenser of the air-conditioning unit. 
The dorsal fin is not merely a decorative appendage; it is 
designed to move the centre of pressure towards the rear 
and thus improve directional stability. 

Entrance to the body is obtained by inserting a key in the 
slot of either of the two doors, This action operates a 
switch that raises a glass roof panel and gives access to an 
interior push button, depression of which releases the door. 
When seated inside, depression of a push button on either 
door closes the roof panel. The illustrations show no 
exterior door handles. 


Suspension 


All wheels are independently suspended, the front wheels 
on double wishbone arms and the rear wheels on longitudinal 
and transverse arms swinging alongside the frame sills and 
behind the rear transmission unit respectively. Suspension 
pivots are fitted with lubricant-impregnated Teflon rein- 
forced plastics bearings to provide permanent lubrication and 
give a measure of acoustic insulation between the suspension 
members and the body structure. Additionally the bearings 
for the rear suspension are mounted on rubber cushions. 
Conventional springs and shock absorbers are replaced by 
Delco-matic oleo-pneumatic suspension equipment, develop- 
ed by the Delco Products Division of General Motors. 

Relatively small wheels are fitted and the tyre diameter is 
only 27:3in. The Delco-matic air-oil unit instaJled at each 
wheel is cylindrical in shape, being about 44in diameter and 
8tin long. Its steel outer casing is connected to the body 
framing and arranged co-axially within it is a small hydraulic 
cylinder and piston, the rod of which is connected to the 
wheel suspension member. A cylindrical rubber separator 
divides the annular space between the hydraulic cylinder and 
the casing. Oil fills the cylinder above the piston and also 
the communicating space between cylinder and separator, 
which is in communication with the cylinder. Air under 
pressure is confined in the space between separator and 
outer casing. 

A levelling system is incorporated to adjust the clearance 
between wheels and frame irrespective of the number of 
passengers or load carried. The suspension cannot “‘bot- 
tom’’ when loaded and an even keel is maintained which 
avoids tilting the beams of the headlights. To level the car 
the height of the piston in the hydraulic cylinder of each 
suspension unit is adjusted by a control valve admitting or 
returning oil to the central hydraulic system. While the car 
is in motion the levelling circuit is shut off at the height 
control valves by hydraulic pressure. In operation, when 
the wheel lifts on the bump, the piston is raised in the 
cylinder and oil is displaced to the space within the rubber 
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separator. The separator is expanded against the external 
cushion of air which reacts in the manner of a variable-rate 


spring and bottoming is not possible 


Transmission 

From the reduction gear unit at the rear of the 
turbine the drive to the transmission unit, rubber-mounted 
is by a propeller shaft 


power 


on the frame between the rear wheels, 
enclosed in a tunnel which! forms the 
member of the body framing By dividing the 


central structural 
shaft and 


When the vehicle is in operation, a multiplicity of flaps somewhat mars 
the sleek aerodynamic appearance of the body 


coupling the two sections with a universal joint, the pro 
jecting height of the tunnel in the floor of the saloon ts 
reduced to a minimum. The automati 
comprises a fluid coupling and a four-speed planetary gear 
set with a take-off shaft that allows rear-mounted auxiliary 
and accessory equipment to be driven while the car is 
stationary. Axle shafts with a universal joint at each end 
transmit the drive to the rear wheels, the inner joint being of 
the sliding type 

Control is effected by an electrical gear-shift designed by 
Delco-Remy. It embodies a two-step solenoid and when 
the driver sets the control lever to ““Drive’’, one part of the 
solenoid coil is energized and the armature moves in only 
When “‘Reverse”’ is selected the armature moves 
A mechanical linkage coupled to the 


transmission unit 


part way. 
in to full stroke. 
armature performs the shifts but since operation is electrical, 
the control can be located remotely from the selector without 
difficulty. When the car is parked the propeller shaft is 
locked by a pawl engaging a gear; during normal operation 
the pawl is retracted by a solenoid 


Braking system 

An aerodynamically shaped vehicle with turbine propul 
sion demands brakes of high efficiency and consistent 
reliability. Those fitted to Firebird II are of the disc typ« 
engaged by metal friction pads. Presumably the friction 
material will be a sintered metal. It is claimed to be un 
affected by dirt or moisture. Developed experimentally by 
Moraine Products Division of General Motors, the brake | 
termed the Turbo-X in reference to the internal cooling 
system embodied in the dis Ihe cast iron disc has an air 
space between its two braking surfaces which is bridged by 
vanes. When the disc is rotating these vanes draw in air 
at the inner periphery, pass it between the braking surface: 
and discharge it from the outer periphery, thus accelerating 
the dissipation of heat generated while braking 





a master 
a constant 


The brakes are hydraulically operated from 
cylinder, the foot pressure being multiplied at 
ratio by a power booster energized fr vehicle’s central 
hydraulic Under normal of 
metal pads will have a working lift 
that of 
ment is possible as closer toleran 


system conditions the 
times as long as 
1 precise adjust 


urranged for the 


conventional friction material 


metal components 


Centralized hydraulic system 

A high-pressure pump driven from ransmission unit 
charges two hydraulic accumulator at a pressure 
of 1,000 Ib/in*. From these, hydra nergy is supplied 
as required for power-assisted steering power-assisted 
brakes, air-oil wheel suspension uni id the windscreen 
wiper. When the accumulator pr if aches 1,000 Ib/in 
the pump is automatically unloaded | immediately the 
pressure has fallen to 850 Ib/in’, it cu ind recharges the 
accumulators to the designed maximu ressure of 1,000 
Ib/in Hydraulic energy is available { rvices, whether 
the vehicle is in motion or stationar It is 
when the turbine is shut down, providing 
is still When the ignition 
valves are closed electrically to en 
accumulators is maintained 


also supplied 
ignition circuit 
itched off, check 
pressure in the 


closed 


Electrical system 

The basis of the electrical system i ump Delco-Remy 
alternating current generator. This At n 
voltage-speed characteristics than a D¢ 
almost its rated output when the tur 


rator has better 
ind can deliver 
inning at idling 


Its overall dimensions are also relatively much 
reduced. A new type transistor voltage regulator controls 
the generator output. The charging system uses a rectifier 
to produce direct current for the 12-volt storage battery. 

At the tail of the car the rear lights, stop lights, reversing 
lights and direction signal lights are all grouped in a single 
unit and are reflected by a large parabolic mirror. Common 
bulbs are used for reversing and stop lights. The red 
filters for stop light use are lowered automatically by means of 
a solenoid when the transmission control lever is placed at 
‘Reverse’. When reversing, the lower half of the rear 
lights continue to show red. 


speed 


Accessory equipment 

Installed in the car are many items of accessory equipment, 
some of a purely experimental character. There is two-way 
radio, a television screen with synchronization controls, an 
air-conditioning unit, a water-cooler and a cooling chamber 
for food. A small closed-circuit television set has a camera 
at the rear of the car and on the instrument panel a viewing 
screen which replaces the conventional rear-view mirror. 

The television and synchronization equipment actually 
fitted would enable the vehicle to be locked on the beam of 
a futuristic, electronic “Safety Autoway”’. Electronic pick- 
up coils, located in the air intakes at the front end of the car, 
would receive the beam from the transmitting tower of the 
highway and the vehicle would be automatically directed in 
the manner of an aircraft flying ‘‘on the beam’’. Under 
such conditions the steering wheel would be retracted close 
to the instrument panel, to be pulled out again when required 
for manual operation. 


Recent Publications 


brief Reviews of Current Technical Books 


Basic Lubrication Practice 
By Alan F 

New York and London: REINHOLD P 
ATION, 430 Park Avenue, N.Y 
HALL Ltp., 37 Essex Street, 
Price 54s 


Designing for lubrication contribut to dependable 
operation at minimum cost. Moreover of lubrication i: 
generally insignificant by comparison t of the machine 
and its value a8 an operational unit k is intended to 
bring home to the operator the import f lubrication in 
protecting his machinery, and to enal to make a wise 
selection of lubricants and lubricating ment. It is also 
intended to serve as a text book for colleg le school students 
and to supplement the valuable inforn it the petroleum 
industry makes available 


Brewer 


ISHING CORPOR 
(CHAPMAN AND 
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Know Your Tractor 
London: THE SHELL 
House, W.C.2. 1955 


This book is being given free of charg: 
other educational establishments with agr 
well as to organizations concerned 
Copies are also available to users of thi 
course, the supply is limited. The text 
fuel, combustion and lubrication, as w other aspects of 
tractor operation and maintenance I} has been written 
largely from the point of view of the user relates principles 
of operation to the requirements of maint rractors of the 
types used on farms and in general ser: alt with, but the 
smaller machines used in horticulture are j Ihe inform 
ation given is intended to supplement | erators’ manuals 
issued by tractor manufacturers 

The chapters dealing with the variou ents of the tractor 
are approximately in the same order as tl ) which the com 
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nical colleges and 

il departments, as 
ultural tractors 
machinery but, of 
a discussion of 
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ponents are arranged in the powertrain. In other words, the book 
begins with combustion of fuel, and ends with power take-off or 
belt drives. Thus, chapter | provides a general introduction to 
the internal combustion engine and includes a brief comparative 
note on fuels. The next two chapters are devoted entirely to fuels 
and fuel systems. In the succeeding chapters, the governor, air 
filtration, electrical equipment and the engine cooling system are 
Chapter 8 is devoted to the principles of lubrication 
and is not confined to the tractor engine. The next chapter is on 
engine lubrication systems, while chapter 10 deals with the 
performance and maintenance of the oil in lubrication systems 
Chapters 11 to 13 cover the transmission, ground drive and power 
application: Under the last heading, there is a discussion of 
drawbar hitches and stability. Next, two chapters are devoted to 
attention required by the tractor when not in use, and notes on the 
torage of fuels and lubricants are included 


discussed 


Plastics Tooling 

By Malcolm W. Riley 
New York and London: REINHOLD PUBLISHING CoRPOR- 

ATION, 430 Park Avenue, N.Y. 22; and CHAPMAN AND 

HALL Ltp., 37 Essex Street, W.C.2. 1955. 74 S, 

123 pp. Price 20s. 

rhis work is one of the Reinhold Pilot Book Series. The aim 
in the publication of the Pilot Books is at providing comprehensive 
sources of information on new materials, processes or technologies 
It is intended that new developments in all fields of science and 
technology will be covered as they occur. Although plastics 
tooling is still in its infancy sufficient experience has been gained 
to show that plastics can provide outstanding advantages when 
used properly for certain types of tools. This book is intended to 
present simply the up-to-date knowledge on resins, methods 
employed, and the major applications. The discussion in this book 
is not highly technical, in that it does not probe deeply into the 
chemistry of the materials, but the effects of the composition of 
the plastics are covered. Only materials which are formed in the 
uncured state and then cured are dealg with in the work. 
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SIX-WHEELER 
BOGIE DESIGN 


Votes on Load Transfer and Floatation 


R. Dean-AVERNS 


Ix six-wheeler bogie design, it must be realised that to 
some extent the magnitude of the transmitted loads is bound 
up with the structural dimensions, and, in turn, these 
dimensions have considerable bearing upon performance, 
Consider, therefore, the influence of bogie spacing as a 
percentage of the wheelbase and its influence upon steering 
and also the loading of the frame through bogie drag 
Furthermore, upon this ratio depends the frequency of 
shock loading transmitted to the frame when the vehicle 
passes over an obstacle. 

With reference to steering, it is desirable to retain as small 
centres as possible for bogie wheel spacing, although the 
actual minimum dimension is governed by tyre size and the 
necessary clearance between tyres. From previous data 
with particular reference to goods vehicles a ratio of between 
41/8 to 4-1/2 to 1 has been found to give very little imper- 
fection in the steering diagram. The assumption that the 
bogie necessarily resists steering is not wholly substantiated, 
since it depends partly upon the layout and design of radius 
rods if such be included. 

Should they be oblique or the road springs positively 
cambered, then there is a definite steering action within the 
bogie itself. Such an action is illustrated by Fig. 1. If the 
rods are horizontal and are laid down so that they align the 
axles, there may be some resistance to steering. In the first 
instance, when the vehicle is rounding a bend, and its centre 
of gravity is displaced transversely, centrifugal force imposes 
a greater load on the outer spring, which if positively cam- 
bered spreads its centres, whilst the inner spring, being less 
heavily loaded shortens its centres, and the axles align 
themselves accordingly. 

As compared with the four-wheeler, and due to the pivotal 
mounting of the road springs, both the upward acceleration 
and the displacement of the frame are halved when any 
obstacle is encountered. Assuming an acceleration of 
1ft/sec/sec which is considered to be the maximum for riding 


Fig. |. Condition for definite steering action within the bogie. On the 

outer wheel suspension there is increased spring deflection due to load 

transfer ; on the inner wheel suspension there is increased camber due 
to load reduction. 


Outer wheels 


inner wheels 
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Fig. 2. Typical bogie 


suspensions 


comfort and using this as a basis for comparison, an approxi 
mation may be made as follows 


Maximum acceleration of the body 
g road depression in in 
static deflection of the spring in in 


For a spring deflection of 4in and a depression of l4in the 
body acceleration is 12:07 feet per s 
whilst the effect of the depression upon the frame 
of the six-wheeler is 6-03 ft per with the number of 
shocks doubled. The frequency shocks 
of more importance than the magnitude, as the 
nearly approached when the number greater 
magnitude reduced. Whilst th 
of the sprung structure weight is halved, the 
remains unaltered and again the velocity of fall i 
MV 


) 


on a four wheeler 


structure 
of thes is perhaps 
ideal is more 
the 
and fall 
taken 
reduced % 


and 


amount of rise 


time 


that since the force of impact is prung 





mass, and V velocity of fall, it { 
impact force at the frame or at the pois 
is but one quarter of that encounter 


All these features have a direct bearing 


ments of the vehicle structure. Con 
type of bogie having compensated spring 
attachment brackets taking the frame 
remote from the bogie centre, It is qu 
a linkage can produce unequal load di 
wheels, although it will distribute t 
due to road shock on either side of 
spring 
frame rig 


compensation between the two 
chassis is dependent upon 
compensation is impossible if the fras 
deflection at any point between th« 
but with the centrally pivoted bogi 
freedom for pivotal motion, this 
There is, of course, a greater localization 
attachment point, but this is taken car 
design. Articulation of the 
possibly desirable and the tenden 
reduce the number of points of 
suspended by a compensated link 
more severely stressed when subject 


iff 


compict 


; 


Most rigid frame six-wheelers ar 
stationary, the wheel loading is equa 
but as previously commented, acco 
torque reaction arms, this state | 
when driving torque is applied to the 
tude of this reaction force transmit! 
with the method employed for its absory 
is to transfer weight from the forward 
rear driving axle in varying degrees and 
able to recount the different method 
in various bogie designs. General d 
tour categories, shown in Fig. 2 
la Suspensions which do 

between axles and which als 


permit 


frame. 

lb Those which transfer weight | 
no torque on the frame. 

le Those which have no tendenc\ 
which do transmit torque reaction 

ld Those which have neither tenden 
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ogie attachment 
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re is complet 
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therefore be to 
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Fig. 2 shows at la a type of construction in which a 
plain bar is arranged between the two axles, the single spring 
being centrally fixed and shackled to the frame at each of its 
ends. In this case the bar takes axle torque but it is not 
subjected to twist due to wheel movement. The torque 
reactions not only impart a strong torque moment to the 
frame, but they transfer considerable weight from one axle 
to the other. This design therefore lies in the first category. 

A similar thing occurs in a reverse direction in the design 
of the “rocking bar’ type as it is known, wherein two 
separate springs on each axle are attached to a short centre 
bar. In the design shown at 1b in Fig. 2, a single spring is 
pivoted on the axle centre line and each axle is located by 
centrally mounted torque arms. ‘This arrangement belongs 
to category (b). 

Another arrangement of rocking bar suspension is shown 
at Ic in Fig. 2. The independent springs, and long pivoted 


bar connection to the rear ends of each spring eliminate 
axle to axle weight transference, but definitely permit torque 
transference to the frame and thus it is classed in category (c), 
The last two examples are widely adopted arrangements, 
and closely approximate each other in principle. 
single spring is mounted on a central bogie pivot, having 
torque arms above and below the axle centre, in which the 


In one a 


Reaction diagram for one type of twin drive layout. 


ied so that when 
ill bogie wheels, 
the layout of 
liately destroyed 
The magni- 

he frame, varies 
The tendency 
iving axle to the 
therefore desir- 
rque absorption 
falls into one of 


ght transference 
i torque on the 


axles but exert 


insfer weight, but 


the frame, and 


primary torque reaction of the axles is resolved in a horizontal 
direction along the torque arms, and thus permits no trans- 
ference of weight between the axles. There is however 
some slight degree of torque transmitted to the frame, but 
for general purposes the design may be included in category 
d 

The second design in this category is shown in the bottom 
illustration. It is a simplified arrangement of the first type 
The spring acts as the lower torque arm, and the upper set 
of arms are pivoted at the centre on the frame. The main 
functional difference between the two last arrangements, 
lies in the fact that in the last the centre bogie trunnion is 
located below the wheel centres, so that the slight torque 
moment on the frame owing to torque rod loads due to slight 
inaccuracies of the arrangement of the links is balanced by 
the opposing moment of inertia force acting about the 
trunnion centre line. There is therefore, substantially no 
weight transfer and no torque reaction on the frame. 

It is not suggested that these are the only designs of six 
wheeled vehicle, indeed there are many others, but they are 
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Fig. 4. 


typical, and serve to illustrate the effect of torque and weight 
transference to the frame or structure. 

Analysing these phenomena a little further, upon the 
assumption that all the torque is utilised in producing 
vehicle motion, and that all wheels are revolving at uniform 
speed, we take as a first example a very well known type of 
twin drive layout in which two torque tubes are provided 
as in Fig. 3. In this layout the forward thrust tube of the 
middle axle is anchored movably to the frame and the 
forward end of the rear tube socketed into the rear of the 
middle axle case. The springs in this case are pivoted at 
their centres to fixed frame brackets and shackled at their 
ends to the axle casings. 

From the two following equations it will be seen that the 
alteration in the reactions due to torque exerted in producing 
acceleration is represented by the second terms in the 
expressions, whilst those adjustments due to the torque 
producing tractive effort, may also be ascertained from 
WB 
2L 
represents the static value of R, and R, reactions, the 
results from previous conditions for acceleration, tractive 
effort, and rolling resistance, etc., will be added to or deducted 
from it, to produce the final reactions. 


previous values of R, and R,. Since the first term 


Fig. 5. 
l 
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Reaction diagram for the individual axles of the layout shown in Fig 


qd 


Reaction diagram for a twin drive layout with the two torque arms anchored to the frame 


Should the two torque arms each be anchored to the frame 
as in Fig, 4 instead of the forward arm only, the reactions 
are somewhat different and R, would equal 

WB (T+ Th, r+D ary, ; 

2L 2rL ari 14“ ! »)] 
whilst R, becomes 

WB (T+ T)h r+ 

2L 2rL 2rlL 
and if 7 i 


R, or 


) 
{Ta 


WB Th 
then R, 2L 2rL 


As in the previous example, should all the torque be 


utilised to produce acceleration then 
WB ‘a 
2L 

2L 2L1 

WB ¥ 

ac 3 
and again if 7 T 
WB 
2L 2L 


It is seen that the fundamental equation 


R, 


a; 


and R, B 


then R, R, or 


for equilibrium 


i 





of the driving wheels on any ty; hicle are, with 
notation wherein 
p, and p, are the tractive efforts a 
W total vehicle weight 
w weight at each axl 
P, total resistance 
Pr resultant force acting a of 
of vehicle. 
ground reaction: 
running radius of tyre 
torque applied to axle 
horizontal component 
tube 
Pr Pir Po W sin 6 
and Wy, R, R, R, u 
also that p, r T and pyr I 
Treating each axle separately in ord 
of equilibrium of each axle, reference 


gravity 


R, RR, 
1, %eVe 
Seas 
Su,ts 


f slong axle torque 


find the condition: 
) shows that for 
the rear axle 
P; ee u Fa ¥ db 
and for the front axle 
ly Pp. 1, which equals p 
and R, i u rs 
whilst r ,< rl t4 4+ td 


The next step is to ascertain the « rium of the frame 


and from Fig. 6 it will be seen that 
W 2w +r, +R, 


and by moments 2wA ra 


80 that we can now say r, running 


radius of wheels 
Tr 

ri, 

2WA (pi + Pah (W 


+ Th 
WB 4 B 


r 


T {re 


and a 


owls 
T 
ng axle is 


Therefore if the torque at the front , 


ximum value of 7 
] i 


2mur 


and slip is about to take place then th 


will equal 7, rR, in which case R 

previous expres- 
ich axle then the 
vill be represented 


and if this value of R, be substituted 
sion for reactions for equal torqu 
value of si:pping torque can be found 
a5 
Torque (slipping 
W Br 
’ i Ke 


2/i, 


h 


lifferential is not 
listribution is modified 
juence two other 
both concern 

f the front driving 
ground and the 
ving axles are on 
will be zero, and 
it J and 7, are 


Two other conditions arise, if a 
included in the design in which th 
as between the two axles and in 
conditions of frame loading occur 
wheel slip. In the first case, the whee 
axle are on the point of lifting fron 
second occurs when all wheels on ¢ 
the point of slipping. In the first case / 
the assumption in the second ca 
proportional to R, and R, 

In the first case then R, 0, f 
total torque and substitution of the 
sions for spring reactions gives 

WB. (T+Tyh , T+Tia+B b) 
washes 2rl I 


front driving axle, 


O and 7 


in the expres- 


and if, in the equation for equilibr 
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the values of r, and r, be substituted since R, 0 and 
w r, ls 
l 


ril, bi) 


w [((r + b(c¢ + 1,) 1(b 
If these values of L be equated and the expression solved 
for total torque the magnitude of the torque which will 
cause the front driving axle to lift off the ground will be 
represented as 
lifting torque 
WBril, 


1(b~ 6, [2L~— (a+ B)] +(r+b)2L(C +1,)— c(a+ B)|— Al. 
and the corresponding value of R, is found by further sub- 
stitution of these values of r, and w in the expression 
represented as 
R w r 
and that we find 
T+ T, 
rll, 
© that the spring force w equals 
WB (T Th T(r b, (A B 
2L 2rL 2rl,L 
T(r b(¢ l) — bl\le B) 
2rll ,L 


and R, may be found by substituting for w and r, in the 


R [((r + bc + 21,) + 1b — b,)) 


expression 
R, 7 
thus if K B) 
WB, Th T[K(r + 6) + l(a 
2L 2rL 2rll,L 
and by similar substitution in the expression 
R, r; w Pa 
if K in this case equals (e + B 
WB ,. (T Th 
2L 2rL 
T| r b\ Kx 


21,L 
B\(b — b,) 


2L) then 
T,K(r + 6, 
2rl,L 
2LI,) Kli(b b, 
2rll ,L 
Before the values of R, and R, can be finally assessed it is 
necessary to know the torque distribution between the two 
driving axles, which as previously shown can vary according 
te the bogie construction. In cases wherein a third differ- 
ential is fitted 7 7, that is, the driving torque is evenly 
distributed so that R, becomes, 
WB .(T+Ty)h_ T+T,[lMe+B)(r+2b,— 6) 
2L 2rL 4rll .L 


K(r+ b)] 


Th 
2rL 
T (IK(r + 26, — 6 b 
4rll,L 
Furthermore, should the two torque arms be similarly 
dimensioned from the axle centre line, that is 6 b,, the 
expressions for reactions R, and R, can be further simplified 


and 


2LI, — Ke) 


WB Th T(r + b)[l(a + B)— RK] 

2L , 4rll,L 
whilst 

WB , T(r + bIK 

2L 2rL 4rll,L 


2L1, — Kc] 


The maximum amount of torque which can be applied to 
the driving axles is however dependent upon the limit of the 
coefficient of adhesion between tyre and road, which if 
exceeded will promote wheel spin, but if on the other hand 


this coefficient is greater than the applied torque then 
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increased torque can be applied to the limit of the tendency 
of the forward driving axle to slip, that is of course providing 
the torque is evenly distributed between the axles. 

In this condition the limiting value of the adhesion co- 
efficient before wheel spin occurs may be found by inserting 
the value of wrR, in place of T T, in the equation 
for lifting torque 

ll, 
b)c + 21,) l(b — b, 


The other condition, wherein all driving wheels begin to 
slip nullifies the previous equation p,r = T and pyr =~ T, and 
produces in their places 

Pi pR, and thus i prR, 

P, pR, and thus Zs rR, 
so that if the equations for equilibrium include these values, 
R, and R, will be 
R, 


and py 


2WB(1— la) 
5-28 n 1-/a)-[1-—f (C+ 21, \[2 ph 


b,) 


2la a~ B)|+2/ a+B+ ph 


where a 


ta) 


and 7 
whilst R, will equal 


and the torque 7 ur(R, R,) 

We are now at the stage when this analysis may be devoted 
to the condition which exists when ail torque is utilised in 
accelerating the driving wheels, so that 


> Tl Te 

j and r, il, 

and from the previous equations for frame equilibrium 
2u(A B) WB ra B) 

WB (T,/ Tc\a B 

2L 211,L 

/WB T ((Tl Tc\a B) 

ae ne 2U,L 
‘WB ar (a+ B-— 2L(Tl T 

2l Ly 211,L J 


ry 


from which w 


and R, 


whilst R, 


included or should each 
T, then 


Should a third differential be 
axle take equal torque so that T 


Fig. 6. 
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WB Z 1 
2L 41l,.L 
WB 7 T, 
2L 4li I 
We may now proceed on 
reactions for the more popular present day 
illustrated in Fig. 7. Type (a) includes pivoted mounting 
of the spring ends to each axle, rigidly fixed at the centres 
to a trunnion, which in turn is allowed to pivot on the end 
The centre of this trunnion in relation 


R, [(a B 


and R, [a+ B— 2 21,L) 


similar lines to set down the 


designs as 


of a cross member 
to the centre of the wheel axes is important as 
by the following expressions no torque arms as 
in the previous examples, and thus the springs function not 
only as medias of suspension but also as a means of torque 
absorption. In the example R, decreases as the 
increases and if the torque be equal in both axles the limit 
which can be absorbed is measured by the tendency of the 
front driving wheels to slip. Should the not be 
equally distributed then the limit to the torque is the tendency 
of the front driving wheels to lift or the tendency of all 
driving wheels to slip 

Deducing the reactions for the various conditions, by steps 


W ill be seen 


There ar 


torque 


torque 


we get 
WB 
2L 
WB 
2L 
It will be seen that if O be equal to r the r 
R, are also equal and if Q is on the centre line of wheel axes 


and R, 


actions RK, and 


zero then 

WB 

2L 

WB 

2L 2rL 
whilst for the condition wherein the front 
about to slip R, and R, become 

WB Q)) 
2IL pllr Q) — phl} 

WBL 

pl(r Q) 


or G0 


and R, 


driving wheels are 


2ul(r 


Ri = ori 


whilst the total slipping torque will equal 2urR 
torque is not equally shared between the two axles 


pal} 
but if the 
the total 
slipping torque will be 

WB yr 


T slipping i h 
4 fA 


If both pairs of driving wheels are about to slip, reactions 


Equilibrium diagram for the frame. 


5 il 





will be expressed as 
WB + plr 1Q)| 
Riss , 
2ILL ph) 
If the condition occurs whe 
a tendency to lift when R, 
WB(r VY) 


R, Lor Q) — Al 


and total lifting torque j 


AT 


There is still further adjustmen 
wherein the torque is used to a 
and it will be noted that it is indeper 

WB 1 T, 
2L 2/ 
WB T, 
2L 2/ 

A somewhat similar type Fig 
spring mounting differs insomuc! 
mounted at its centre to a fixed f1 
eyes are attached to the axles by 
of the previous design. This arr 
torque reactions induce horizonta 
the vertical forces at the spring e1 
80 that 
WB T TH 
2L 2L 


similarly when driving wheel a 
considered 


R 


WB 

2L 21 
whilst the maximum torque to 
occurs is limited by the tenden 
slipping at the same time as the fr 


WB 
thus 7° max, slipping I 


R, 


The next type to be considered | 


WD type, Fig. (c) and generally, alt 


its use is confined to military vel 


developments of this design, one w! 


to mind being the Thornycroft ¢ 
gimbal mounting for the axle atta 

whereas the WD type incorporat 
leave the axle casings free to rotat: 

In consequence torque arms are no 
the casings, under the influence of 
tend to rotate in a direction opp 
wheels 
bracket, pivotally mounted in turn 
Incidentally, the W.D. design pri 

of the axles in relation to the spring 
relieve the road springs of a port) 


experienced when traversing roug 


provide séme assistance toward 
tyre scrub when cornering 

It should be noted that the gr 
equal, since the axle centres and th 
a common axis level when loacdk 
WB (7 T)H 
21 2k) 
WB 
21 


are R, 


and they become R, R, 
when acceleration and resistance apy 


A type which is found on the Cor 
bogie, Fig (d) in which axle shafts r 
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uH 


The spring centres are rig 


ve sign R, 
ign R, 
nt driving axle has 
omes 


fl 


uctions in the case 
driving wheels 
f the dimension Q, 


that in which the 
pring is pivotally 
racket ; the spring 
ne method as that 
nt provides that 
nly in the springs, 
remaining equal 


! ind resistance i 


d before slipping 
ill driving wheels 
lifts 


ially known as the 
igh not exclusively, 
here are further 
mmediately comes 
his embodies a 


t of the spring eyes, 


ge shackles which 
the shackle centres 
iry, since otherwise 
jue reaction, would 

that of the road 
fixed to a trunnion 
xed frame bracket 
r lateral movement 
les in order, (a) to 
the torsional loads 
rrain, and (b) to 
tracking and less 


xctions are always 


nruon centre are on 


reactions therefore 


s the gear driven 
in the same dire« 


tion as the wheels. Gears are mounted on the ends of the 
axle shafts with a casing containing the intermediate gear 
mountings, pivotally positioned on the ends of the axle 
casing. A combined torque tube attached to both axle 
centre and frame is often employed although the Hotch- 
kiss drive is not unknown. Since the springs are the sole 
medium of attachment of the axle to the frame, the results 
will be similar whichever type of drive is employed. 
Equality of torque distribution is difficult to obtain in such 
a gear reduction train with a distribution over four wheels, 
and therefore the limiting factor to the magnitude of torque 
which can be applied occurs when all the driving wheels tend 
to slip, or an unlikely event— the front axle lifts clear of 
the ground. If the ratio of rotation of axle shafts r.p.m. to 
wheel revs/per min. be N 
WB  (T+T,h+x) , T+T, T (N- 1) 
2L 2Lr 2NL 2NI1 
where Positive sign in last expression = R, 
negative _,, re . R, 


then R,,, 


1 then 
WB (T Th 
2L 2Lr 
whilst the torque which will lift the front driving axle is 
WBrNl 
rLiN 1) l(xN hiN 
T TN 1) 
Ni 
In the condition wherein all driving wheels slip the re- 
actions are represented by 
WB[NI pr(N 1)] 
2LNI — 2u[LIN I(xN r)] 
positive sign in numerator = R, 
negative sign in numerator R, 


R R, 


T Lifting 


in which case R, 


R 


where 


and the max. torque 
WBurNl 


T slipping LNI p[AlN ’ l(xN r)] 


As in previous examples, should the whole torque be 
utilised in overcoming resistance to the driving wheels or in 
accelerating them 
WB T Sng g TN 1) 
2L 2LN 2NI/ 

WB ,.T+T; TAN 

2L 2LN 2NI/ 

these are all straight forward and conventional calculations 
They serve to form a basis for static stresses on the chassis 
side members, whilst they illustrate how even the elementary 
reactions transmitted to the structure vary according to 
design selected. 


then R, 


and R, 


Floatation of Vehicle 

The foregoing presents an outline of some of the reactions 
to be borne in mind concerning the structure and ground 
loads when considering a new type of six wheeler bogie 
design, but of course other problems also exist. Cross 
country operation presents many design problems and pro- 
vision is necessary against sinkage of tyres on each and all 
types of terrain encountered in different parts of the world. 
Consideration is demanded regarding the most suitable type 
of vehicle, the ground contact area of the tyre, its loading, 
and of course the traction obtained at the ground level. 
It does not follow that because a vehicle is successful on one 
type of surface that the same vehicle and equipment will 
perform equally well on an entirely different surface, neither 
does it follow that adequate traction is sufficient to ensure 
success if the terrain possesses dissimilar characteristics, 
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Current bogie designs 


indeed it is extremely difficult, if not impossible, to provide 
a vehicle which will be successfully floated on all types of 
surface. For instance, snow is entirely different to sand, 
and neither can be aligned with the characteristics of mud 
for vehicle floatation purposes. Snow is compressible and 
a ground pressure of approximately 2 to 3 |b in* if All that 
can be allowed if the tyre is to compress a bearing surface 
adequate to support load without sinking to such an extent 
as to stall the vehicle, but sand, on the other hand (except 
when it is very wet) does not compress so readily. It can 
be likened to very fine round shot, the particles being dis- 
placed upon contact with the tyre, so that some particles 
roll to each side whilst the remainder compacts immediately 
under the tyre contact surface. When encountering soft 
sand tyre pressure (and all that that implies) is of paramount 
importance, as upon that depends intensity of ground 
loading and contact area, which if greatly in excess of 12/14 
Ib in? will probably permit sinkage to a depth which, although 
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engine power 1s sufficient to spin the wheels, forward motion 
ceases, due to the build up in front of the wheels 
consequent increase in rolling and gradient resistances 

It has been found that generally, a tyre hould be 
adopted for sand work which possesses « ting of 75 per cent 


greater than that required to carry the actual 


with 


load on road work 
Tread design is not of great importance except insofar as it 
affects tyre flexibility, which requirement would appear to 
indicate a small number of plies, with tyres of equip 
a driving axle in sand can reduce 
performance by as much as 30 per cent when 
normal ground performanc 

In dealing with inflation pressur: 
tractive ability is improved by redu 


ingle 
ment, as twin tyres on 


ompared with 


must he 


ing the normal pr« 


This procedure reduces rolling resistan cecal t 
the tread to become concave (this a 
a hard tyre), and sinkage is not 


is trapped over a wider area and ad 





/ 
Tyre inflatior 


Fig. 8. Curves of rolling resistance ctive effort B 


bility of the sand 
ith affected by tyre 
tyre sizes. 
noted are that as 
rapidly and rolling 

further deflation 
The results 
ure rating of 50 Ib 


advantage is taken of the full compr 
Rolling resistance and tractive effort 
pressure, and the variations are true for 
With reference to Fig. 8, point: 


most 


deflation increases tractive effort incr 
resistance approaches its minimum 
occurs when the curve again ris ily 


shown in Fig. 8 were plotted under a pr 
for normal loads, 

A practical example of the effect of tyre pressure will 
illustrate the importance of this f A vehicle fully 
laden to tyre capacity for road work w 10:00 20 singles 
and say 70 lb pressure, was hard) ible of movement 
at all in soft sand dunes, and certain! t able to climb any 
gradient. Floatation was practically non existent. The 
tyre pressures were reduced to 40 per cent of their road 
rated pressures and the vehicle clim! i 14 per cent gradient 
comfortably, whilst also towing a load SOO lb. Even this 
was not considered satisfactory for purpose on hand, 
and the tyre size was revised, 14-00 ) being fitted, with 
a rated load nearly twice that of 10-00. With these 
revised tyres inflated to 40 per cent road rating pressures, the 
vehicle climbed a gradient of 30 | ent with a greatly 
increased tractive effort so that it hau i trailer of 5000 Ib 
For soft ground the more dri vheels provided on 
performance, particularly 
the lighter type of 
arried out simply 


gross 
the vehicle the better will be its 
with the heavy gross weight vehick 
vehicle permits normal sand duties 
by tyre adjustment. 

The vehicle was a front wheel drive type of 40 tons gross 
(load equally distributed over each wheel). The rolling 
resistance of 11000 Ib tyres 24 32 pressure 50 lb. This 
vehicle was capable of a level ground vement with draw 
bar pull of 2500 lb but gradient performance not all that 
could be desired. In this case the front driving wheels had 
to overcome not only the rolling resistance of the trailing axle 
but in order to exert the drawbar 1 f 2500 Ib had to be 
capable of producing a tractive effort 900 Ib and 5550 Ib 

8050 Ib. 


The rear axle was detached in th rkshop and a four 
I 
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wheel drive vehicle produced by fitting an interchangeable 
driving axle, etc. The vehicle then still produced its 8050 Ib 
effort plus the effort of the rear drive another 8050 Ib total 
16100 lb, whilst part of the rolling resistance was eliminated 
as both axles were now driven. Gradient performance was 
considerably improved to a gradient of 15 per cent, and 
drawbar pull of 16000 Ib on level sand. The drawbar pull 
was further improved by reducing tyre inflation pressure 
from 50 lb to 20 lb. This resulted in an increase of nearly 
4000 lb. The use of large diameter tyres is desirable rather 
than those of larger section, since the arc of sinkage is longer 
with the larger diameter whereas the smaller diameter must 
sink lower to obtain a similar contact area. 

Mud is an entirely different proposition, being more 
easily dispersed than sand, and therefore it does not have 
the same effect in deforming the tyre under reduced pressures. 
In consequence the advantages in sand are not experienced 
on a muddy surface, but the large diameter tyre is still 
advisable, with a tread designed to grip the terrain as soon 
as the consistency of the mud improves until the hard surface 
below is reached. Tyre diameter is important for other 
considerations of equal importance. 

Snow traction is equally variable since traction in this case 
varies with the temperature, in fact a tyre which with a 
suitable tread design may give satisfactory traction at 
0 deg F whereas as the temperature rises nearer to freezing 
point traction disappears altogether. It will be appreciated 
that under pressure the snow forms ice and tread grip is lost, 
hence the common use of chains. 

It is important to realise that upon any type of terrain 
whereupon traction is low and where penetration or sinkage 
is above normal, the performance of the vehicle is limited by 
the amount of work the tyres can convert into tractive effort. 
Thus for the three cases mentioned of sand, mud, snow all 
wheel drive affords advantages, since regardless of engine 
power, forward movement may be impossible if a// tyres do 
not contribute towards a share of tractive effort. 

Reverting to the question of tyre diameter, it must be 
accepted that the effect of vehicle speed upon shock loading 
is that the amplitude of vibration varies inversely as the 
square of the tyre velocity but the frequency does not 
depend to such an appreciable extent upon velocity. The 
tyre will more effectively damp a vibration as speeds increase 
and as deflation increases (or the inflation pressure decreases). 
This suggests that the larger tyres with low inflation pressures 
are more desirable in the damping of vibrations, explained 
most probably by the fact that in a similar manner to the 
mechanical spring the tyre also has a spring “‘rate’’— the load 
required to deflect the tyre a unit distance. The lower the 
pressure, the lower the “rate’’, and thus the road irregu- 
larities are more easily absorbed with less vibration. The 
significance of this is emphasised when considered in relation 
to the frequency of transference of road shock to the frame 
as it occurs on the six wheeler as compared with its four 
wheeled counterpart. (See early paragraphs). 

Human tolerance of vibration also enters into the problem, 
particularly if public service vehicles are under consideration. 
Available data on this matter suggests that the frequency 
range lies between 1 to 60 cycles/min which may be divided 
into three further ranges; low frequency range | to 6 c/m 
af’ 2 constant rate of acceleration change max; middle 
frequency 6 to 20 cm rate of change af? 4; and the high 
frequency range 20 to 50 c/m with a change max of af = 1/60. 
Current design shows that general practice falls within the 
low range of 1 to 6 cpm on most vehicles purported to be 
used for passenger carrying. The mathematical conception 
of complete vehicle vibration is somewhat complicated, 
particularly with the rising popularity of the employment of 
rubber components, but as will be appreciated, most vehicle 
vibrations emanate from extrancous sources, generally 
excited by road irregularities. 
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Braking 

It has been stated that braking of the bogie is more efficient 
as there is little or no transfer of weight as between one 
wheel and another, or that all wheels are similarly laden. 
A few closing words therefore will not be out of place. 
Assume air pressure is employed in brake operation, as is the 
case in most of the present day “heavies’’. Over the years 
many obstacles have required negotiating, one of the most 
important being that of time lag between application and 
actual operation. In part this may be due to air friction in 
the pipe line, and “wire drawing” effect. It may also arise 
from the inclusion of elbows, adaptors, etc., which may be 
inserted in the interests of assembly or replacement con- 
venience, ‘These may be important as regards costs but they 
can have a decidedly deleterious effect upon the efficiency 
of the whole system. This can be more full appreciated 
when it is known that the inclusion of even three right 
angle elbows in the line is equivalent to Jengthening the pipe 
by 1 foot (which would present additional surface for air 
friction and change the direction of flow). This affects the 
time lag in the general pipe line. 

Moreover it is established that not all the pressure in the 
system is available for braking, for instance at least 5 lb in* 
is required to overcome the inertia of the pistons in the brake 
cylinders, the brake shoe cam, and to move the shoe to take 
up its running clearance. Another important factor in 
estimating performance is the inclusion of a brake factor “K”’ 
which represents the ratio of weight on the braked wheel to 
the total gross weight of the vehicle. It will, therefore, be 
noted that accurate forecast of air brake performance is 
difficult without knowledge that all wheels are evenly braked, 
or all wheels are equally loaded. 

A reliable prediction may be made using the following 
expression: 

Where V = vehicle speed m.p.h. 

T Time (from instant of pedal movement to the 
point of instantaneous application (Secs) 
(Air application time = 0-40 secs) 

Brake chamber pressure (60 being the basic 

comparison figure) 

Retarding force at ground 
W of vehicle 

Efficiency of system °,,. 

Brake cyl. area (sq in). 

Lining coefficient friction. 

Slack adjusted length. 

Brake drum radius. 

Brake cam radius. 

Weight on ground per wheel braked. 


Brake factor 


Stopping distance (ft). 
2WV, 
30/ P XK EK We 
60 ) 


A 


(1:467 VT) 


Calculated gross weight upon which K is 
based. 
a aw ea ix Rd 
Wx R Re 


Where Wc 


Comparative figures for time lag are; 
Period Driving Wheel 
Pre-war 0-50 secs 

1954 0-31 secs 
1956 0-23 secs 


Trailer Bogie 
0-74 secs 
0°43 secs 
0-30 secs 


The last figures it will be noted show a decrease of over 
50 per cent in time lag since 1939, They are based on the 
following facts: 
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(a) Drivers perception reaction time 0°45 secs 
(b) Air application time (pipe loss, etc.) 0:40 secs 
(c) Vehicle is an 8 wheel articulated combination 
(d) Pipe dimensions which are important 
(i) Reservoir to compressor jin o/d 
Compressor to Brake Valve din i/d 
To Front Brakes tin o/d 
To Rear Brakes 
Trailer Reservoir to Relay Valve 4in 
} in i/d flex. hose 


hin o/d, 


Cylinders to Rear Brakes 


CORRESPONDENCE 


REAR ENGINES 


reading the leading 
find in the 


interested in 


Sir, Being always most 
I was surprised to 


articles in the Automobile Engineer 
April issue an emphatic “No” in answer to the question as to 
whether a change from the conventional layout of cars would lead 
to greater export 

Whilst the drawbacks, which are quoted, of oversteer character 
istic and insufficient luggage room in rear engined cars were real 
enough in the past, it is not the case with the latest models 
reasons which are now evident 

It is also clear to me that Renault could have easily reverted to 
the conventional arrangement had their experience with the 4 CV 
rear engined car justified the move for the new Dauphine. A large 
amount of standardization of components common to both models 
would still have applied to a new front engined vehicle except for 
the separate casings and additional parts needed; but instead of 
the 13 ft long Dauphine’s weight being under 12} cwt, it might 
well have reached that of the shorter and less roomy equivalent 
conventional car, which is in my view more costly to make and to 
run. Besides this saving in weight and cost, the rear engined 
car has the further advantage of increased adherence of the driving 
wheels similarly to the “Jour a l’avant’’ disposition 

lo increase body space in relation to overall car dimension 
which is essential today, does not appear to me to generally depend 
on the rear as against the front location of the power unit lhe 
length of the latter with its cooling system is at present the 
determining factor 

If the necessary knowledge and ingenuity were to be found to 
conceive a power unit small enough and demanding no more 
attention than that of the average refrigerator, it would be possible 
to locate such an engine in yet another unconventional position 
to then allow the passengers and their luggage to utilize the full 
length of the car 


for 


GEORGES ROESCH, M.I.Mech.E 
M.S.1.A., M.S.A.E 


Sir,—-Your leading article in the April issue debunking the rear 
engine is both timely and to the point. An additional point 
against the rear position for the engine of particular importance 
in the design of vehicles for export, which you do not mention 
although it adds force to your concluding remarks, is that this is the 
worst possible position for dust. A further disadvantage of the 
type of installation used in the Continental cars to which you make 
reference is the severe limitation placed on the design of the rear 
suspension 

Despite the observations in your leading article, I notice from 
your review of the Renault Dauphine that the weight distribution 
in the unladen state is worse than 40: 60, front to rear. From 
the arrangement drawing it appears that this is unlikely to be 
improved by the addition of passengers unless a substantial 
weight of luggage or ballast is also carried in the front boot. The 
ratio is almost exactly the inverse of that for the Ford Zephyr and 
Vauxhall Velox, two of Britain’s most successful export cars, 
although the excellent handling characteristics of these vehicles 
are obtained at the expense of a certain lack of traction. The best 
of both worlds can be obtained with front wheel drive, although 
in the latest Citroen, which is so front-heavy as to require a 
different tyre size front and rear, this line of thought has been 
carried to something beyond a legical conclusion 


GAVIN P. B 
QOuot homines Ed 
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MEAT TREATMENT EQUIPMENT 


Recent Interesting Developments 


Dd uamo the past year Elect: tance Furnace 
Company Ltd., Netherby, 161 Qué id, Weybridge, 
Surrey, have been responsible for lopment and 
introduction of heat treatment cq for a variety of 
applic ations In conjunction with ociates in the 
United States of America, Lindberg ring Company 
they have developed a completely 1 gn of heating 
element for electric furnaces. It vated the Corr- 
therm element, and is claimed to mar} r advance in the 
science of heat treating metals 

High thermal efficiency and cleanlis 
important advantages of electric hea 
main factor responsible for the ear 
atmosphere heating in electric furna the absence of 
combustion products within th chamber. In 
contradistinction to fuel-fired furna was not necessary 
and the work 
irburising and 
ivantage, since 
on the heating 


always been 
t probably the 
in controlled 


to incorporate a muffile between the h 
However, with the introduction 
carbonitriding the electric furnace |! 
owing to the effect of rich hydrocarbor 
element material, it became necessas neorporate an 
elaborate sealed metallic muffle or 1 his reduced 
the thermal efficiency and increa ntenance costs 
The introduction of the Corrthern nt has reversed 
ted by carburi- 
sealing baffle 


this tendency, because the element 
sing gases and therefore there is no 1 
Corrtherm elements are sheet rrugated nickel 
chromium which practically cover | re walls of the 
These sheets are hung fron ooks extending 
installation 


furnace 
through the roof, an arrangement t 
and replacement very simple. Neit! rts nor hangers 
need be built into the walls. The cor give strength, 
greater length and therefore greater and can be 
spaced to vary the heat release along t! of the furnace 
to compensate for heat losses throuy loor or from 
incoming cold work. The greater irea results in 
lower surface temperature and longer life 

Carbon deposition cannot, of cour vented in gas 
carburising furnaces, but the voltage i rnace is 80 low 
ble Actually 
the element is 


that leakage through such deposition 
the oxide coating that forms on th« 
sufficient to confine the current to tl nt even when 
covered with soot In addition, a hig rature enamel 
is fired on the element 


In forced convection furnaces whet mperature fans 


Fig. 2, Operator pushing tray int t chamber 


Fig. |. Standard carbonitriding furnace with Corrtherm heating element 


circulate the atmosphere through the charge, the elements 
act as a direction baffle, heating the atmosphere at the same 
time. These elements have several advantages in the con- 
struction of large furnaces. They can be hung not only 
adjacent to the walls, but can be suspended in the heating 
chamber itself. For example, on multiple row pusher 
furnaces, the elements can be suspended between rows of 
work to give faster and more uniform heating. If desired, 
different temperatures can actually be applied in the several 
rows of work. A standard carbonitriding furnace with 
Corrtherm heating elements is shown in Fig. | 


High speed steel furnace 

An EFCO-Lindberg “ L-type” furnace specifically 
developed for hardening high speed precision tools with 
cutting edges that cannot be ground or cleaned after harden- 
ing is illustrated in Figs. 2, 3 and 4. It consists of three 
sections, pre-heat, high heat and quench, all built in to one 
complete unit as shown in Fig. 4. The work enters the 


Fig. 3. Finished work being drawn from the cooling chamber 
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A—loading platform front door 
C—trays in pre-heat zone 


€—globar terminal box 


pre-heat zone metallic element 
high heat pusher rod 
G—auxiliary door high heat globar element 
J—intermediate door fan 

g chamber 


L—water jacketed cooling chamber trays in cox 


N —discharge platform 
Fig. 4. Plan of EFCO-Lindberg ‘L-type’ furnace for high speed steel 


furnace cold and does not again contact the air until it is 
hardened and quenched. An unusual feature of the design 


is that the pre-heat section is built at right angles to the high 
The quench unit follows directly behind the 


heat section. 
high heat unit and is designed to quench the steel by means 
of forced convection, cooled, protective atmosphere 

In the pre-heat zone, the heating elements are of the 
metallic type, but in the high heat zone they are of the non- 
metallic type. Throughout both zones the hearth plates 
are of the non-metallic type which will not warp or melt in 
the high heat zone, but provide excellent heat transfer. The 
temperature in both zones is automatically controlled 

Tools to be hardened progress through the furnace in 
trays. The pre-heat section holds five trays, the high heat 
section one tray, and the quench five trays. ‘To ensure that 
there will be freedom from discoloration, the work is cooled 
to below 200 deg C before it is removed from the quench and 
cooling chamber. Progress of the trays through the furnace 
is effected manually. In operation a tray of work is placed 
in the vestibule of the pre-heat zone just inside the charging 
door. At the end of a period appropriate to the size of the 
work, the operator by means of a built-in pusher rod, pushes 
the work from the high heat zone into the quenching zone 
This is done after opening the intermediate door between the 
high heat and cooling sections. The operator then opens 
the charging door and pushes the last loaded tray to the 
transfer section which is directly in line with the high heat 
Another tray is pushed forward into the pre-heat 
The front door is 


zone. 
zone, to push all trays one stage forward 


Fig. 5. EFCO continuous blazing 


bright annealing furnace 
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then closed and the operator goes to the pusher station, 
charges the pre-heated tray into the high heat zone, and then 
removes a tray from the quench chamber to make room for 
the next tray. Endothermic 


town’s gas is recommended for this proces: 


atmosphere operating on 


Continuous brazing and bright annealing 

A new design of wire mesh belt conveyor furnace developed 
by Electric Resistance Furnace Company Ltd. for bright 
annealing and copper brazing is shown in Fig. 5. Hitherto 
it has been common practice to us« type heating 
elements in furnaces for this sort of application, and the 
elements really operated above their safe maximum tempera 
ture range. Metallic heating elements of 80/20 nickel 
chrome normally operate at temperatures up to 1050 deg ¢ 
but when the furnace is used for copper brazing the required 
temperature in the furnace is in the order of 1120 deg C. and 
the element temperature approaches 1200 deg ¢ Che new 
furnace has non-metallic type heating elements positioned 
above and below the belt. At copper brazing temperatures 
they are not forced to their full heating capacity of 1400 deg 
subjected to critical operating 


i! 
mctailic 


C, and are therefore not 
temperatures 

This furnace also incorporates a hearth of special articu 
lated construction which allows the complete hearth assembly 
to breathe freely under temperature changes. Instead of 
metallic hearth plates, interlocked Carborundum sections 
are used, They give very long life, and if one section of 
the hearth eventually fails, it is not necessary to replace th 
whole hearth, but only the local Carborundum section 

In addition to the doors at the inlet vestibule and the outlet 
of the cooling chamber, intermediate doors are provided at 
each end of the heating chamber hese doors minimise 
heat and atmosphere losses. They can be closed down to 
a position just above the working height of the conveyor, 
and indicators are provided to show the door height above 
the conveyor level. The temperature of the cooling chamber 
is automatically controlled by aquastats in three or mor 
sections. This eliminates wastage of water and ensures the 
correct cooling temperature cycle for the particular product 
that is being treated. If the weight of work put through 
the furnaces varies from bright annealing to copper brazing, 
then the water consumption is automatically adjusted. In 
the past it was often found that the operator would run the 
cooling chamber at maximum water rate, and when a lower 
temperature treatment was carried out, or weight throughout 
was reduced, water condensation would occur on the 
of the work, and discoloration would result This is 
eliminated in this new furnace 
is being used with many of these furnaces, and carbon 
steels can be brazed without'fear of decarburisation 


urlace 


Endothermic atmosphere 








Plasties Structures 


A Scientific Appraisal of the Knowledge and Experience Gained So Far and 


an Indication as to the Directions in Which Further Progress May Be Made 


Prasri 4S materials are becon ncreasingly popular 
for use in vehicle construction, nota for the bodies of 
certain types of commercial vehicle In the private car field, 
the most successful example of a plastics bodied vehicle 
made in reasonably large quantiti: Chevrolet Corvette 
At least one manufacturer, Viberti of Italy, is experimenting 
with structures made entirely of pla these are in the 
Golden Dolphin and CV15 Monopla aches. So far, the 
main obstacle to further developments with these materials 
has been the relatively high cost of manufacture. However, 
this can be offset to some extent | ign to reduce the 
amount of fabrication necessary and iny case, the cost is 
not high by comparison with that panel-beating. The 
material has many outstanding advantages, notably light 
weight, anti-corrosive properties, his esistance to impact 
damage and ease of repair 
Before plastics, or for that matter 

can make much progress in automo! 
essential to demonstrate to manufacturer 
confidence in the performance of 
the useful life of the product mad 
entitled ‘Plastics Structures’, by G. C. Hulbert, B.Sc., pub- 
lished in the February 1956 Journal of the Royal Acro 
nautical Society, the author examines the experience and 
knowledge so far gained. He also isolates some of the factors 
that tend to hinder the growth of confidence, and 
indicates the lines on which more progress might be made 


other new material, 
construction, it is 
that they can have 
material throughout 
from it. In a paper 


thus 


Consistency of test results 
In aircraft structures, where fr 

vital requirement, the factor of saf 
structures is approximately double that of the metal ones 
This largely nullifies the strength/weight advantage of 
plastics. However, this is not suc! rious disadvantage 
in motor vehicle construction, for Automobile engineers 
generally use factors of safety such if it 18 not necessary 
1d-carrying Capacity 


from failures is a 
applied to plastics 


to design with such precision, so far 


is concerned, 

An examination of the reason for adoption of a high 
factor of safety for plastics material vs that it is because 
of the scatter obtained in test re It is obvious, there- 
fore, that the key to improvement | rrect and full control 
of the manufacturing processes in © that the scatter 
is reduced and the strength of the ial can be predicted 
more accurately, In highly compet 
motor car manufacture, it 1s also n ury that this control 
shall be effected without any appré increase in cost 

Control is probably not so ca plastics materials, 
because many processes, Operation i materials go into 
the formation of one moulding. Or: other hand, with 
metal, control and test measures can | ffected at a number 
of clearly defined stages, such as in foundry, rolling mill 
and in the fabrication of the compor It is impossible 
with the reinforced plastics material to find a true equivalent 
to the raw material stage for meta! Even a simple test 
piece of plastics is a structural allia of at least two dis 
similar components tl e-up, handling and 
processing together of the glass, a or resin can affect 
the final performance of the str Only recently has 


industries, such as 


Factors in 
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the state of knowledge been reached when it is possible to 
recognise the key factors that must be controlled to ensure 
consistent behaviour of the final product. 

With the asbestos phenolic materials, two or at the most 
three, are of practical interest to the designer. Because this 
number is so limited, each has been tested exhaustively in 
the three characteristic pressure/temperature moulding 
conditions commonly employed. Authentic and reasonably 
complete strength and performance data are therefore 
available to the designer. 

The main problem appears to be in the production of 
resinated felts, having full consistency of fibre content and 
orientation. Once this has been solved, the conditions of 
temperature and pressure under which these felts are 
moulded ensure a good degree of consistency. This is 
because of the isolation from ambient conditions during the 
moulding process. Variations in ambient conditions, of 
course, are known to influence the properties of laminates 
made by contact pressure, particularly when polyester resins 
are used and curing is effected at room temperature by means 
of chemical catylists. With all fibre-reinforced materials, 
whether the reinforcement be glass or asbestos, the prime 
requirement for obtaining consistency is for control over 
resin type and content, fibre content and orientation. 

With resin-reinforced glass fibre materials, wide choice of 
fibre pattern is available, and therefore little comprehensive 
data exists about any one individual combination. For this 
reason, there is a strong argument for limiting to a minimum 
the number of combinations employed; this would expedite 
development of control methods to obtain consistent test 
results, since it would reduce the amount of work necessary 
to obtain complete strength and performance data to cover 
the range of materials used. 

To obtain consistent results with glass fibre polyester 
materials, it is necessary to control the make-up of the fibre 
bundles and, if a woven material is used, their weave. 
Moreover, the quality of size employed must be consistent. 
The method of removing the size, and the type of finish 
treatment, if any, must also be carefully regulated. It is 
essential that the resin shall be specified exactly and that the 
supplier can maintain consistency, from batch to batch, with 
regard to both make-up and behaviour. Another require- 
ment is that the catalyst and accelerator or temperature used 
to effect the cure, and also the pressure, are carefully con- 
trolled The efficiency of impregnation is important 
and, if a post-cure heat treatment is necessary, it must be 
faithfully repeated on successive mouldings. 

Test results should be studied against the background of 
the method of testing and preparation of the sample. This 
is because variations in one or more of the conditions men- 
tioned in the previous paragraph may lead to widely different 
results, despite the fact that nominally identical materials 
are used. When all these factors have been regulated 
strictly, variations have still been experienced, even in tests 
made in the same works or laboratory. 

In a paper entitled ‘Curing Properties of Polyesters’, by 
B. Parking, read before the Society of Chemical Industry in 
1955, the author attributes much of this variation to the 
degree of stability reached by the resin at the time of the test. 
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The factors that give stability are as follows: 

. Complete absence of residual free peroxide catalyst or 
other oxidizing agent in the cured resin. 

. Absence of unreacted styrene or other monomer in the 
cured resin. 

. Absence of relatively low boiling compounds, such as 
ester plasticizers. Dimethyl phthalate, for example, 
is frequently used as a carrier for either the catalyst or 
accelerator. This does not combine chemically with 
the resin and sometimes migrates out of the cured 
resin after a period of time. 

4. The resin must be fully cured. 

The employment of too little catalyst may lead to its 
expenditure before polymerization is completed. On the 
other hand, too much may leave a permanent residue of 
peroxide, which because of its reactivity, may have a harmful 
effect on the laminate when it is free to combine with 
external agencies during weathering. With regard to the 
second and third items listed, it is significant that all cold 
cured laminates subjected to a heat post-cure are noticeably 
more consistent than laminates not so treated. The un- 
stable presence of impurities in the resin may give a mis- 
leading impression of instability. 

Possibly, the degree of styrene evaporation that can occur 
in laminates is of greatest practical significance with regard 
to the fourth item listed. Factors that can readily and 
significantly effect the amount of styrene lost are unnoticed 
variations in workshop conditions, such as draughts, slight 
changes in temperature, or variations in surface area 
volume ratio from component to component. If there is 
insufficient styrene left to carry out the whole cross linking 
function, the laminate may be affected in a variety of ways: 
these include the lowering of the thermal resistance of the 
material, alteration of its modulus, and the undermining of 
its mechanical resistance. It is of interest to note that the 


presence of thixotropic resin limits the styrene loss to the 


surface by preventing replacement, and thereby reduces by 
about 50 per cent the overall amount lost. 


Permanence 

It is important that the properties of the material are 
permanent, or, if when the material is exposed to certain 
conditions, some deterioration has to be accepted, such 
deterioration must be shown to be finite and it must be pos- 
sible to forecast with certainty the rate of deterioration 
All combinations of asbestos and resin appear to be reason- 
ably stable after an initial deterioration. On the other hand, 
materials reinforced with glass fibres are not so consistent. 
The resins have been shown to be extremely stable and inert 
except in the presence of organic solvents, of strong alkaline 
or oxidizing acid conditions. It may be concluded, there- 
fore, that the deterioration is mainly due to the characteristics 
of the glass fibre. Therefore the resin must not only perfeem 
its structural function, but also must protect the glass fibre 
from external influences. In current investigations of this 
problem, the emphasis is on finish treatment for the fibres, 
to allow proper adhesion of the resin to the glass. Con- 
siderable progress has been made, but the problem has not 
been entirely solved. 

The first requirement is to establish whether the deteriora- 
tion experienced with finish treated glass fibres is due to the 
original adhesion being incomplete and leading to the 
initiation of attack by moisture, or whether the adhesion 
breaks down either as a result or normal thermal and 
attendant dimensional change, or because of stress loading 
Improvement of the bond alone may solve the problem if the 
deterioration is due to imperfect initial adhesion. On the 
other hand, if the bond initially is good, but subsequent 
break down occurs, the following questions must be answered 
Does the break down occur between the resin and the finish, 
leaving the finish unable to prevent deterioration of the 


Automobile Engineer, June 1956 


fibre ? Does it occur between the finish and the glass; if so, 
is it due to weakness of the bond, or is part of the glass 
surface detached ? Furthermore, is the break down due to 
unexpectedly high stress concentrations at the interface, 
possibly due to resin shrinkage, or are flaws in the fibre body 
or skin responsible? If the cause is found to be conditions 
of stress that the bond cannot reasonably be expected to carry, 
the critical value at which break down starts must be deter- 
mined and physical means sought, by changes to the resin 
and finish, whereby the load pattern is improved. Should 
research show that conditions are such that adhesion can 
never be fully effective, efforts must be directed to finding 
an alternative method of protection 

So far as mechanical behaviour is concerned, the only 
significant improvement attendant upon adhesion is in the 
modulus in tension and bending. It is offset by a serious 
drop in impact strength; this alone is 
searching for an alternative to adhesion as a 
improving these propertics. Among the possibilities are 
the development of a finish to form a self-sufficient surface 
coating, capable of protecting the fibres unaided by the resin, 
and examination of the construction and stress conditions 
in the glass fibre to see if there is any link between its high 
tensile strength and its apparent sensitivity to external 
attack. Possibly some compromise between strength and 
chemical resistance might be desirable 


good reason for 
method of 


Temperature resistance 

Asbestos or glass fibres remain unaffected at temperatures 
that cause disintegration of the resin, So far as the effect 
of heat on the resin is concerned, two entirely different 
conditions must be considered. One is subjection of the 
material to a high temperature for a short 
other is a condition where a moderate temperature has to be 
resisted over a long period. For short periods under high 
temperature conditions, all fibre-reinforced materials behave 
exceptionally well and have marked practical advantages over 
certain metals. The low thermal conductivity and specific 
heat of laminates causes relatively penetration and 
therefore the effects of high temperatures applied for short 
periods are confined to the surface. ‘The type and mechani 
cal make-up of the resin has little effect on this characteristic 
Temperatures in excess of 1,000 deg C are easily resisted in 
certain applications. However, if the period over which the 
temperature has to be withstood is sufficient to allow the heat 
to soak into a large proportion of the moulding, the properties 
of the resin become significant 

Under tensile loads, since the fibres 
immediate role, the resins may be subjected to temperatures 
that cause appreciable softening without serious deterioration 
of the strength of the laminate. On the other hand, under 
bending conditions, the load is largely carried uniformly by 
the resin to the fibres; with this type of loading or under 
compression, where failure can be caused by buckling, the 
acceptable load is directly relatew to the degree of sofening 
of the resin. 

Silicone resins are the best from the point of view of all 
round thermal characteristics, but in the present state of 
development, both material and processing costs severely 
limit their field of application. With phenolic resins, in 
general, chemical deterioration sets in at about 200 deg ¢ 
but recently devloped phenolic laminating resins can bs 
used at considerably higher temperatures They are not so 
costly as the silicones, but processing calls for the application 
of pressures of 25-50 Ib/in’, and the pre-cure conditions 
must be carefully controlled, and during the actual moulding 
ome breathing to 


time, and the 


slow 


play a prominent and 


operations, provision must be made for 
take place. 

Epoxide resins are capable of withstanding 
often but little befor« 


imilar tem 
peratures, but whereas the phenolics 
decomposition sets in, the epoxides are more like the poly 
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esters in regard to this characteristic 4 progressive increase 
in flexibility occurs as the temperature rises above 100 deg C 
Developments in the last two years have led to a considerable 
improvement of cold catalyzed epox resins, which pre- 
viously had been but little better than the polyesters. So 
far as the hot setting resins are concerned, moulding tem- 
peratures of 180-200 deg C generally the best tempera- 
ture resistance in the finished produ 

Polyester resins, of course, ar¢ because of their 
moderate cost, which is only a little gr than that of 
phenolic resins, and because of the simplicity of handling 
them. However, they soften at a relatively low temperature 
Fundamental research is being cart ut with a view to 
improving these resins. Some of th 
available in the United States of Amer 
maximum temperatures permissible un 
to above 200 deg C. They have not 


attra 


ater 


y monomers already 
1 have increased the 
ler tensile conditions 
vever, helped much 


SPRAY GUN 


‘ 
PRAY guns are coming into use for an ever-increasing 
One of the latest 
ibricant on to press 
made by Hordern, 
used in 


range of operations besides painting 
applications is the automatic spraying 
tools It is claimed that with a pr 
Mason and Edwards Ltd., of Birn 
junction with an automatic blank load 
and manufactured by J. P. Udal Lid 
and equipped with an Atlas, type 


ngham, 
ng machine designed 
o of Birmingham, 
automatic spray gun, 
production of deep drawn pressings have 
rhe time required to 
juipment and the 
ilf an hour, and the 
in two minutes 
pco Ltd. is the new 
juipment is half the 
The outstanding 
ised for hot spraying 
isly. It has 
problem associated 
erials in hot 
fluid circuit. In 
ulated to maintain 
mperature between 
hot 


hoses 


con 


rates of been 
increased by as much as three tims 
up the automatic blank feedis 
Atlas grease sprayer is approximat 
whole unit can be detached from the 
Another new development of Atlas ¢ 
H3C, two-gun hot spray unit Ir} 
size and weight of the earlier H3B 
feature of the apparatus is that it can 
with two separate 
designed primarily to overcome t 
with the use of heavily pigmented 
equipment with gear type pumps in the 
the new equipment, the lacquer is not cir 
a constant temperature; instead 
the heater unit and the guns 
circulated through a jacket 


set 


colours simulta been 


spray 


tained by water 


roun paint 


Interior of the unit for accurately me resin and catalyst 


in reducing the gap between that temperature and the 
initial softening point. 

Another problem is that, with few exceptions, all resins 
behave much alike in the lower temperature range, no matter 
what their ultimate resistance is. Generally, slight softening 
occurs up to 60-70 deg C, and thereafter a steady decline 
takes place until a temperature is reached at which the loss 
is rapid. This temperature differs widely according to the 
material. Because laminates in tension are not so sensitive 
to temperature, it is usual to make the tests in bending 

In the paper, the author goes on to describe the types of 
tests commonly used and the precautions necessary. He also 
includes a section on fatigue and creep. In the conclusion, 
he suggests that by concentration of effort within a frame- 
work, such as that covered by the paper, many of the doubts 
hampering the general acceptance of laminated plastics 
materials can be removed effectively and quickly. 


EQUIPMENT 


The danger of leakage of hot water from the jacket is 
minimised the water is taken through a small 
diameter pipe inside the jacket, to a point just below the gun 
and returns by gravity and displacement through the jacket 
As a result, the pressure in the jacket is very low. Another 
advantage of this arrangement is that the hottest water is 
supplied to the end of the jacket nearest the gun, thereby 
ensuring that the temperature drop between the heater 
element and the gun is minimised. In fact, this drop is 
said to be not more than 1 deg. F. The unit incorporates 
a 2:7 kW heater, and the temperature is controlled by a 
thermostat that can be set to any position between 30 and 
90 deg C (86 and 203 deg F). 

During the last few years, certain finishes, incorporating 
resins of the urea-formaldehyde, polyester and epoxide 
groups, have been formulated which, applied in conjunction 
with a catalyst, produce a film that is hard and has extremely 
good wearing qualities. In addition, catalysts are used in 
conjunction with resins of the polyester and other groups, 
in the manufacture of glass fibre laminates. Hitherto, it has 
been necessary to mix the catalyst and resin in small quan- 
tities immediately before use, since chemical reaction begins 
immediately the catalyst is added. This is a disadvantage 
because of the labour involved in mixing the ingredients. 

It has been apparent, therefore, for some years that there 
is a market for spray equipment capable of accurately and 
thoroughly mixing the catalyst and resin at the moment of 
atomization. For three years, Atlas Copco Ltd., in con- 
junction with some of the resin and paint manufacturers, 
have studied this problem. The outcome has been a new 
unit that will accurately meter the resin and catalyst, 
thoroughly mix them in their liquid form and finally atomize 
the mixed resin and catalyst in an even spray pattern. 

The key component of the equipment is the dosing unit 
This comprises three cylinders; one for catalyst, one for 
resin or paint and another for compressed air. The upper 
ends of these cylinders are mounted on a rigid horizontal bar 
At the bottom, their pistons are connected to another bar, 
which is pivoted atone end. The function of the compressed 
air cylinder and piston is to move the bar about its pivoted 
end, and thus to actuate the pistons in the other two cylinders 
to eject the catalyst and resin into the feed lines to the gun 
To regulate the relative quantities of resin and catalyst, the 
stroke of the piston in the catalyst cylinder is adjusted by 
moving the cylinder assembly nearer to or further away from 
the pivot of the lower bar. Thus, the proportions by volume 
of liquid ejected from the two cylinders are rigidly and 
controlled. 


because 


accurately 
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Sealing valve stems 


To stop the ingress of oil to the valve 
passage by way of the valve stem, both a 
sealing ring and a cover sleeve are used, it 
being suggested that individually neither 
is likely to be completely effective. Oil 
collecting on the valve spring retainer A 
is prevented from passing down the valve 
stem by a sealing ring B embracing the 
stem and abutting the lower end of the 
retainer. The sealing ring is supported 
by the transverse wall of the cover sleeve 
C which is fitted over the end of the retainer 
and soldered in position. 

Preferably, the lower end of the sleeve is 
externally chamfered at an acute angle so 
that, in the event of the sleeve end being 
immersed as the valve is lifted from its 
seating, oil is diverted away from the valve 
guide. This chamfer also serves to 








a4 — 


No. 733326 


identify the end and reduces the possibility 
of it being inadvertently soldered to the 
retainer. Patent No. 733326. Daimler 
Benz A. G. (Germany 


Steering Linkage 


FORWARD location of the engine, 

characteristic of modern chassis layout, 
is likely to create Iifficulty in the design 
of the steering linkage since the engine 
sump tends to interfere with the track rod 
Such difficulty is accentuated as the track 
rod in commonly used linkages not only 
moves in reciprocation but must follow a 
path dictated by the arc of oscillation of 
the idling levers or links. In the present 
invention the track rod is supported 
directly from the frame and guided for 
straight-line reciprocation and therefore 
requires the minimum clearance through 
or around the engine sump 

As shown in the plan of the linkage, 
the steering arms A on the swivel heads 
are connected to track rod B by side links 
C and a drag link D connects the track rod 
to lever E of a conventional steering gear 
Adjustment of toe-in is provided by 
couplings F in the side rods, though a 
single coupling in the track rod, inter 
mediate the side rod connections, would 
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No. 734877 


suffice should clearance be available 

The polygonal track rod is supported 
in guide blocks G in hangers H rigidly 
secured to the vehicle frame. Guide 
block G, formed with a hemispherical face, 
is seated in a complementary pocket in 
the hanger and loaded by a helical spring J 
It thus exercises a self-centering effect 
which prevents binding and eliminate 
rattling and also frictionally damps any 
tendency of the track rod to rotate about 
its axis Io prevent the ingress of water 
or foreign matter, a rubber or plastics 
bellows seals the track rod to the hanger 
on one side and a tubular metal casing 
encloses the protruding end of the track 
rod on the other side 

Since movement of the track rod is 
limited to reciprocation, the drag link may 
be connected at any point along its length 
and not necessarily between the connec 
tions of the side links, as shown. Patent 
No. 734877. Thompson Products In 
U.S.A 


Seating arrangement for 
low-bridge buses 


As the leading dimensions of a bus body 
are governed by standards, some difficulty 
is experienced in accommodating four 
passengers in a transverse row and also 
providing an adequate gangway. It i 
particularly pronounced on the upper deck 
of low-bridge type buses having a sunken 
gangway on the off-side of the vehick 
In the proposed arrangement, rows of four 
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SPECIF it 


seats A mounted in a staggered 

provided From the 
B each succeeding seat is 
advance of the preceding one 


separate 
relationship ire 
lateral gangway 
located in 
and thus the occupant of each is indepen 
dent of hi houlders of 
large-framed pa can overlap with 
out discomfort 

Seats are also set at a 
away from the gangway 
ensures that all pas 
occupant of the seat adjacent the 
have a full foot rest Seat backs may be 
shaped and have side wings ¢ Both 
eats and backs may be either individually 
or collectively mounted In an 
arrangement pairs of twin seats D are 
staggered and inclined in a similar manner 

Although primarily intended for upper 
deck accommodation, the layout can also 
be used for lower deck Phe 
type on both deck 
a double-decker mo uitable for touring 
than hitherto. Patent No. 733081 i 
Yorkshure Road Ca Lid. and H 
Tuff 


neighbour Ihe 
senget 


light inclination 
his 


even the 


feature 
cngers 


gangway, 


ilternative 


provision 


of coach eating render 


Running-in brake linings 


brakes are 


lly satisfactory in 


usually not whol 
operation until the 
in to the mating 
not completely solved by milling or turning 
the assembled linings as the ‘“‘bedding-in 
effect is missing. ‘lo operate for a period 
in slave drums of drum 
either on a machine or the vehicle, i 
costly and time-wasting as it 
mounting, dismantling, and re-assembly 
his Patent discloses a method of running 
in which provides ade braking effect 
during the running-in period and avoids 
the necessity for an additional operation or 
for removal and re-assembly 
Before assembly the drum is sand 
blasted to raise small asperities on the 
operative surface When the run 
on the road the roughened drum ensures 
increased initial friction and rapidly wears 
down high spots on the linings, In 
the surface of the drum i 
worn 
service on the vehicl 
Daimler-Ben 1G 


EW brakes or newly lined 


linings have been run 
surtace 


The problem is 


roughened 


involve 


juats 


vehick is 


© doing 
imultaneously 
mooth and can be continued in 
Patent (31/788 


Crermany 
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Cab for rear-engined 
double-decker 


By a departure from the convent 
half-cab the driver's range of vision 
be improved on a rear-engined dou 
decker bus, There being no radiator 
engine hood, the near-side wing constit 
the limit of the field of view. Instead 
the near-side window running directly { 
front to rear in alignment with the 
tudinal axis of the vehicle, it is set 
angle, approximately 45 deg, and ext 
from the centre of the front end t 
near-side front corner of the saloor 

If the usual access door to the 
retained on the off-side, the neat 
window may be fixed and the for 
of the vehicle may follow the curve 
wing. Advantage may be taken 
curvature to allow the window to 
wards its front end, as at A, to give 
close to the vehicle 

Alternatively, the window may 
divided by a pillar B to form a fixed wind 
C and a front window D which, t 


‘ 
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with a front panel E, is hinged upon 
mid-line of the vehicle front to forn 
access door to the half-cab, as 


Patent No. 733107. Leyland Motors I 
Securing main bearings in 


tunnel crankcases 
In a conventional arrangement coms 
bolts are used to attach the caps t 
bearing brackets and the brackets ¢ 
crankcase 
in the crankcase to give access for assem! 
and such apertures serve no other pur; 
and must be subsequently sealed Phe 
of separate bolts for the two functi 
obviates this disadvantage 

Crankcase A and brackets B 
machined with cylindrical mating surfa 
Bearing shells are seated in the brack 
and secured by bearing caps and bolt 
Brackets and caps are assembled 
crankshaft, which is then threaded 
the crankcase. Each bracket is % 
to the crankcase by two bolts D 
also serve to locate the bracket pr« 
by means of dowel portions E. Bolt 
and D are in axial alignment and the h 
to receive them extend completely thr 
the bracket 

For V-type engines the bearing brack 
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ind caps are similar but two pairs of hold- 

ng bolts are provided, arranged parallel to 

of the cylinders. Only one pair, 
its F in the illustration, has a locating 

function while clearance is provided for 

the dowel portion of bolts G. Bolts F and 

(; are staggered in respective transverse 
ine Patent Ne 735087 Hannover- 
he Machinenbau A. G. (Germany 


tne axes 


Torsion bar suspension 


For a vehicle having all wheels in 
lependently sprung by torsion bars, a 
ightweight chassis frame comprising two 
longitudinal and two transverse members 
in be adequately resistant to torsional 
tresses providing it is short Ihe in 

ntion frame extending 
pproximately from the rear edges of the 
front wheels to the forward edges of the 

ar wheels 

In its basic form the frame consists of 

» tubular longitudinal members A inter- 

nnecting rear cross member B and front 
ross member C, with free end portions 
1) extending forward. Lateral brackets E 
ire attached to the longitudinals to provide 
points of attachment for the vehicle body 
Che rear wheels are carried on cranked 
arms F bearing in the tubular cross member 
B and are sprung by torsion rods G con- 
isting of a stack of leaf springs anchored 
ut the centre of the cross member. At the 
front end similar springing arrangements 
re provided for the front wheels in the 
free ends of the longitudinal members. 
Spring anchorage in this instance is at the 
intersections of longitudinal and transverse 
members 


proposes a 














Alternative designs have inwardly swept 
and outwardly bowed longitudinal mem- 
bers, but a preferred form has discon- 
tinuous longitudinals H spaced out to the 
full width of the body. At the front they 
are closed by a cross member to which are 
attached the inset free ends J carrying the 
wheel arms and springs. The longitu- 
dinals terminate in front of the rear wheel 
and are joined to the rear cross member by 
arcuate connecting members K. Patent 
No. 734267 Auto Union G.md.H 


Germany 


Illuminated door handle 


The outer part A of this fixed door 
handle is of translucent plastics material 
or glass and when illuminated by a lamp B 
therein serves as a parking light defining 
the lateral limit of the vehicle. In the 
lower wall of the handle, towards one end, 
is a transparent panel C which illuminates 


No. 733295 


the operating push-button D that in- 
corporates the key slot 

In another embodiment of the invention 
the source ot light is mounted in the base 
attcchment part of the handle in which is 
mounted a clear transparent panel E facing 
forwards, a red transparent panel F facing 
rearwards, and a transparent panel G 
facing downwards to light up the lock. If 
desired, a further panel may be provided 
in the lateral face of the base part at H. 
If a two-filament lamp is fitted, panel H 
can be used for a blinking direction- 
indicating light. Patent No. 733295 
F. Porche (Germany) 
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When Reliability means so much 
use 


Everyday uses include : 


Motor Cars, Commercial Vehicles, Ambulances, 
Fire Tenders, Motor Cycles, Motorised Cycles, 


Road Rollers, Tractors, Racing Cars, etc. 











BALL 
AND ROLLER 


BEARINGS 


THE HOFFMANN MANUFACTURING CO LTO:., CHELMSFORD ESSEX 
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Talk to SPA about 
Mouldings . . 


Modern Plant 
24 Hour Production. 


Capacity for high quality Injection Mouldings in Nylon, 
Polythene, Cellulose Acetate, Polystyrene and Diakon 


® Utilise our long experience. 


SPA PLASTICS (Division of Spa Brushes Ltd.) Chesham, Buckinghamshire. 
Telephone: Chesham 648. 











MARK = eT MARKING MACHINE 
EVER YTHING— = | | The Sand-jet Marking Machine marks carbide, 


stainless steel, ceramics, glass and plastics with 


FROM Ls | a permanent mark. It also marks delicate or 


thin-walled articles such as radio valves, jet 


GLASS ; fl iv + | impeller blades or other components which 


cannot be marked by other methods, 


TO 
STEEL 


FORGINGS : 2 
WITH... HEAVY DUTY HYDRAULIC 


MARKING MACHINE 


Designed to mark a wide range of heavy tools 
and equipment where a deep impression is re- 
quired. The heavy pressure required for deep 
marking or knurling on tough materials is posi- 
tively applied through an electro-hydraulic 


MARKING system without shock to tools or workpiece 


M WRITE FOR FURTHER DETAILS TO... 
iecwnoned FUNDITOR LTD. 


3 WOODBRIDGE STREET, LONDON, E.C.1 


HONE: CLERKENWELL 6155-57 GRAMS: FUNDITORS CENT, LONDON 





be exhibiting on 
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Kagraved on ‘Primag’ magnesium alloy plate 


Weights and Taxes... 


Maximum platform area and payload cap- sections. Adaptable to different parts of 
acity, with a taxation weight of just under the body, these sections greatly simplify 
3 tons, are the outstanding features of this the body builder’s work since only a 
truck body made by Duple Motor Bodies minimum number of different types are 
(Midland) Ltd., mounted on a Bedford needed, 

Diesel long-wheel-base 7-ton chassis. ‘This We shall be happy to discuss with you in 
fine result was achieved by the use of detail the numerous advantages of our light 


Birmetals specially designed extruded body alloy sections. 


Birmetals 


Pioneers in Light Alloys 
if a 
BIRMETALS LIMITED . BIRMINGHAM 32 . BIRMABRIGHT | MITED 
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a modern manufacturing science 


The necessary plant and long experience in heavy 
precision pressings are available in the John 
Thompson organisation for the production of all 
types of frames, components and fabrications for 
trucks, buses and heavy transport of all kinds 
Preliminary discussion with experienced design 
engineers is freely offered. Write for illustrated 


bro« hure 


JOHN THOMPSON MOTOR 
PRESSINGS LTD. BEACON 
WORKS, WOLVERHAMPTON 
von pnessines aomreo Telephone: BILSTON 41121 
oe 


puree fa Telegrams | MOTOFRAME 


MWe 
fi WOLVERHAMPTON 


JOHN AMETON PLANO ae MOTOR PRESSINGS LIMITED 











Make your factory 
flexible 

by the Croid -Cooper 
method ... 





With the Croid-Cooper system of hinery installation your 
layouts can be changed overnight without impeding production 
Each machine is simply stuck down felt base which absorbs i 


vibration. Holding power is 50 Ibs. to the square inch, so the CROID 65 


machine stays put as long as you want Send for more details MACHINE FIXING GLUE 


today | C 0 0 Pp f & . 
COOPER & CO. (B’HAM) LTD., Brynmawr, Breconshire. EELT 


Telephone : Brynmawr 312 Telegrams: Felting, Brynmawr 
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VANDERVELL 


/ BEARINGS & BUSHES 


6 D.C. 970 
fitted to the MEADS 6 CYLINDER ENGINE 


ed 
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VANDERVELL [XP 


The largest producers of bearings and bushes in Europe 


VANDERVELL PRODUCTS LIMITED - WESTERN AVENUE ~« ACTON W3 LONDON 


VANDERVELL PRODUCTS (CANADA) LIMITED 
QUEEN ELIZABETH HIGHWAY AT 401 KIPLING AVENUE (HOLLYWOOD POST OFFICE) TORONTO CANADA 


wrees 6 
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ON PRODUCTION WORK AT VAUKHALL 


ae 


WHEELABRATOR 


REGIS TEREO TRADE MARE 


TUMBLASTS 


Two of the many Tumblast Plants 
installed at Vauxhall Motors Ltd., 
Luton. The machine in the fore- 
ground is delivering cleaned layshaft 

gear blanks, whilst further batches 

of components are being loaded into 

the chute from the annealing furnace 
conveyor. Both Tumblast plants and 
the annealing furnace are controlled 
by one operator. 





oe 2 


(A member of the Staveley Group of Com 
BROADHEATH ALTRINCHAM CHESHIRE elephone: ALTrincham 4242/7 
LONDON OFFICE 1, CHESTER STREET, $.W.1 
AGENTS: MIDLANDS: Rh. J, Richardson & Sons, Led ercial Street, BIRMINGHAM 

SCOTLAND: Balbardie, Ltd., 110, Hanove eet, EDINBURGH 
NORTHERN IRELAND: W. E. Stewart, 16 x Place, BELFAST w42 











Oil consumption reduced to 
+ pint in 750 miles! 


Mr. F. W. T. Smith of Southdown, Bath is 
among many thousands of motorists who hav« 
checked excessive oil consumption and retard 
ed further cylinder wear with Duaflex Oi! 
Control Rings 

“Prior to fitting these rings on my 
Austin Light 12/4”, he writes, “the 





sumption was at such a rate that 


journey from Bath to Scotland it w H ; 
ow Duaflex Rings work 
necessary to carry a 2-gallon tin of o1 WELLWORTHY 


sumpreplenishment. Since re-ringing v 
Duaflex I have now done somet! 


excess Of 16,000 miles and oil cor 
tion is approximately 4 pint to 750 mil OIL CONTROL RINGS 


If your engine is worn and wasting 
* The choice of the Expert” 
The « " of Ww E pe J § The vertical sealing spring keeps the rails 
firmly in the ring groove, forming a gas-tight 
major overhaul is necessary th REDUCE OIL CONSUMPTION seal 
2 The expander maintains an ev tward 
bearing wear, etc., Duaflex Rin, INCREASE COMPRESSION - DEFER REBORES a ca Gai cls, whos oD 
reduce oil consumption and postpo gg 
I = I I 3B The rails ‘wipe’ oil from cylinder wallis, 
avoid scraping and wear 


but has not yet reached the stage w! 


need for a rebore. Ask your garas 

: d Write for literature t 

further details and a quotation for fit For best results fit Wellworthy Pistons with 
matched sets of Wellworthy Rings at the 


or apply direct to Wellworthy WELLWORTHY LIMITED same time as fitting Duafiex Oil Control 
Lymington, Hants, LYMINGTON - HANTS oe 











94 Automobile Engineer, Fune 1956 





KEEPING THE 


WHEELS MOVING 


Produced in a modern factory on up-to-date 
machines our pressings carry the degree of 
accuracy necessary for easy and 

correct assembly. 

Our long experience with the motor car industry 
since its inception enables us to ask for 

your enquiries confident that we 

can satisfy your 


requirements. 


yyy) 


\ Yi y 2 YY yyy 
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LIGHT & HEAVY 
PRESSING OF ALL 
TYPES AND IN 
ALL METALS 


A.E. JENKS & CATTELL LTD. | 


PHOENIX WORKS ' WEDNESFIELD : WOLVERHAMPTON 
Phone: Wolverhampton 31271 (6 lines F Grams: ‘Washers’ Wolverhampton 
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SIX STAR * Extra Thin * Highly Flexible 


with ease, without wrinkling. 


and corners 


t build-ug 


eliminaling pain 


* Extra Strong * Gently Adhesive 


sticks at a touch to metal, plastic, glass, 


draws straight from the roll 
urls back, 


without (2aring wood and rubber—and never 


* Resists Penetration * Strips off Easily 


leaves surface completely 


naflected by the heaviest spraying with 
affected after use 


t dopes, lacquers, enamels and other liquids 


GORDON & GOTCH LTD. 


Sellotape Division, 39-40 Farringdon Street, London, E.C.4 CENtral 0531 


Sellotape is the Registered Trade Mark of Adhesive Tapes Ltd 


words of Shakespeare: 


"Do it at once 


“Antony and Cleopatra Act lV. Scene XIb 


9 





ot as Antony would have it done. If you have troubles face up to them 


is a solution to every problem. And if your particular problem is one 


mbly there is no better solution than the ‘POP’ Riveting System 


bling riveting to be done in one operation, by one operator, working from 


ide of the material only, this highly efficient system eliminates errors in 


I 


prevents distortion of the structure and enables rivets to be set in 


ons inaccessible by other methods. 


the full story send for our descriptive catalogue, but do it at once 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road ° BIRMINGHAM 22 


Telephone | BiRchfields $024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 


RIVETING nevitonts & Toe! Menufocturers 
AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 


ONE Srenarion 
“POP” is a regd. Trade Mark of Geo, Tucker Eyelet Co. Lid 


THE MODERN SYSTEM OF RIVETING 
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Meat and 2 Veg. 


The above illustration of the meat van is published by courte f ti 
Birmingham Co-operative Society; and the greengrocer an by court 
of the Duramin Engineering Co. Ltd., of Park Royal, London, N.W.10, 
who built the bod 


A van to carry meat, another for vegetables—what do they have in common ? 
Cleanliness . . . durability . . . low tare weight—in a word, ‘ Duralumin Che 
meat van body is designed and constructed by the Birmingham Co-operative 
Society Traffic Dept. using Duralumin sections and chequer plate flooring 
The greengrocer’s van is built for collection and delivery, or for use as a mobile 
shop, with tongued and grooved Duraplank flooring, roller shutter, hinged flap 
and tailboard, all constructed of Duralumin. 

* Duralumin ’—the original strong, light aluminium alloy—does not rust and can 
be kept clean and free from smell with the minimum attention. One-third the 
weight of steel, and quite as strong, it saves fuel and tyre costs and stands up to 
heavy work. Our Technical Sales Section will gladly discuss the application 
of the range of James Booth alloys to road transport, entirely without obligation. 


DURALUMIN 


REGO. TRADE MARE 


BOO’ 
JAMES BOOTH & COMPANY LIMITED ARGYLE STREET WORKS - BIRMINGHAM 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass, copper, as well as light alloy 
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*TELFOS’ BRONZE Chemical Composition, 
approx. 95% Copper, 5% Tin, 02--4% Phos; 
Tensile, 30-45 Tons per sq. in; Elongation, 15%, - 20 
is a similar metal to Phosphor Bronze, yet possesses 


the remarkable advantage of machining 











three times as freely 
Write to us for a copy of our Descriptive Folder 


TELFOS BRONZE 


hice Nlachining YW) tought Co Ys 


saves labour... 


RODS AND BARS 
Round, square, flat 
and hexagon. 


Charles Clifford Limited, Dog Pool Mills, Birmingham 3 


P.M. HELDT 


explains 
principles and 
practice 

in the American 
automobile 


industry 


From booksellers or direct from 


ILIFFE AND SONS LIMITE 





speeds production... 


Offices: London 
Glasgow & Dublin 
uew.i9e 





The Automotive Chassis 


Without Power Plant. 3rd Edition 

An up-to-date, authoritative exposition 
of American automobile practice. This 
valuable book deals comprehensively 
with all aspects of frames, springs, axles, 
wheels, tyres, drives, steering gear, 
brakes, universal joints and differential 
gears. 84” « 5”. 616 pp. 400 illustrations 


5s. net. By post 76s. 5d 


Torque Converters or 


Transmissions 

Sth Edition 

Describes the principles and operation 
of all modern, American types of auto 
mobile clutches and gearboxes. Fric 
tion, automatic, hydraulic and electric 
clutches are dealt with, and the chapters 
on power transmissions include electric, 
hydrostatic, hydro-kinetic, automatic 
and pneumatic systems 
Ri” « 5”. 476 pp. 285 
By post 66s. 5d 


illustrations 


65s. net 


DORSET HOUSE 


STAMFORD ST. 


High-Speed Combustion 
Engines 

16th Edition 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner, All aspects of the subject are 
covered in great detail including the 
design, production and testing of all 
types of petrol engines Profusely 
illustrated, this book is a complete 
treatise on current American practice. 
84” x5”. 805 pp. 524 illustrations. 
100s. net. By post 101s. 5d 


High-Speed Diesel Engines 
7th Edition. 

For Automotive, Marine, Railroad and 
Industrial Use. A guide to American 
practice in diesel engines of the automo- 
tive type. Design, fuels and fuel injection 
equipment, supercharging, lubrication, 
operation and maintenance are among 
the subjects dealt with, and there is also 
a chapter on gas turbines. 84” « 5” 
472 pp. 288 illustrations. 65s. net. By 
post 66s. 5d 


LONDON, S.€.1 
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TURN BACK THE PAGES... 


One of the most famous cars in the world—the 


Hardy Spicer first supplied ‘Hardy’ 
flexible couplings for th 
Austin seven in 1922 


HARD 
SPICER 
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well-loved ‘Baby’ Austin of the nineteen twenties 


Today AUSTINS, in common with the 
majority of modern motor manufacturers, fit Hardy 
Spicer propeller shafts and couplings to its 
successor the present day A.30, and their entire 
range of passenger cars and 


commercial vehicle 


HARDY SPICER LTD - BIRCH ROAD - WITTON - BIRMINGHAM 6 


A Birfield Company 





REN OLD om: cum 


STANDARD EQUIPMENT FOR BRITISH MOTOR CARS 


a 


GH xewoun CHAINS LIMITED - MANCHESTER 
Uc 


130 SHAFTS FACED AND CENTRED PER HOUR 


Facing 4 off each end and drilling 
i, centres in 2)’ diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centr 
@ True faces and accurate 
@ Turned finish on faces 


@ Eliminates subsequent facing « 


to centres or recentring 
dard 
ameter. Stan 





Faces 3 9! 
Vices have maximum ba 
ws 1* diameter 


ENGINEERING CO. LTD. 
COVENTRY PHONE COVENTRY 8664) 
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Quality 
Products.. 
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...at the International 
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Vachine Tool Exhibition 


LONDON 
1956 


OLYMPIA — 
JUNE 22—JULY 6 














VAUGHAN OIL SERVICE 


From 1912, the year of the first 


J 
. 


* . Na 
eececes 
WW ow 


Machine Tool Exhibition at Olympia, 


it has been our privilege to supply, 


. 2” 
.- 
. 


install and maintain = substantial 


oP 
— 
*.. 


quantities of Cutting Oils and Lubri- 


“ss 
*< 


cants to enable exhibitors to demon- 


-_ 


strate their machine tools to best 


advantage, and we are continuing 


to play this important role in 1956. 


Although you cannot fail to see 


* 
eee 
e.. 


our products in use under varying 


conditions on the stands of many 





discriminating machine tool exhibi- 


tors, you are cordially invited to visit 


our stand where technical staff will 


=e 


be in attendance. 


Of service to the Metal Working 
Industry for nearly sixty years. 
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STAND 640 


EMPIRE HALI 











Vaughan 


BIRMINGHAM + 4 - ENGLAND 


Works and Depots at: Birmingham, Manchester, Liverpool, Southall (Middx.), 
Bristol, Glasgow 
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We make a wide range of singk 
and multi-channel Cathode Ray 
and Pen Oscillograph Record 
ing Equipments; specialised 
Frequency Modulated and 
Drift-corrected D.C. Pre 
Amplifiers; pick ups for record ot 5 Sy 


6 a 7 ° oe if 7 
PE 261 § | 


4-CHANNEL 


PEN OSCILLOGRAPH EQUIPMENT jf /f 


ing pressure, force, accelera PO a 

y f 
tion and vibration etc. i 
4 


» 


| wi 


PLEASE WRITE FOR OUR CATALOGUES of fo — 
SOUTHERN INSTRUMENTS OSCILLOGRAPH DIVISION 


Proprietors : SOUTHERN INSTRUMENTS LTD. 
CAMBERLEY SURREY 


Telephone » Camber 30 (3 lines) Telegrams: Minrak, Camberley, England. 


FRY’S SOLDER Omiz— 


Here for your interest, is another 2 minute Quiz 
by FRY’S. We invite you to have a go. 








The Kane and Roach machine in our picture was photo 
graphed at the Radiators Branch of Morris Motors 


§ This machine is a. Copper strips 
producing ... b. Brass tube ? 
c. Angled strip ? 


2 The solder bath is used a. Tinning” 
for b. Seaming ” 
c. Jointing ? 


3 Solder used is... Fry's ABBEY ? 
hb. Fry's BELFRY ? 
c. Fry's INGOT? 


Anyenb | 
onary Aru NOA | 
| 


apeid ul syieg Jopjos 
1Oy Ajperoodss pajddns 
sludxjgosd Buuapyos Aur LOONI §8.As4 2 
yieq 
BuIpsesas NOA wos Poy JIpPjOS IY} Ul paysiuy 
Si WPOS agn) oy) ‘Bul 
Oo} posrajd oq TIM JUS UO] JIWY Buljuros 
pure Suu ‘9 yp Dp 7 


ee Metal Foundries Limited uedag YyQuRessy ING ull sad "Ij OZ] JO a1eZ 


; ; ay) 1P--eqn) sseig  ‘g ‘| 
TANDEM WORKS, MERTON ABBEY, LONDON, S.W.19 i SM ZiND NOA i 3409S NOA GIG MOH 


& at ] MiTcham 4023 
MANCHESTER * GLASGOW * BRi . DUBLIN 
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EXTHA 
“SALES: 


Win new customers and keep them by joining 
the Telaflo Sales and Service link-up. Let 
the quality of Telaflo products and the sus 
tained and imaginative advertising which 
presents them to the public enhance your 
reputation. Satisfied customers become 
regular visitors which means EXTRA Sales 


in all departments. 


You can sincerely endorse these Telaflo 
claims: smoother travel and improved road- 
holding through greater shock-absorbing capa- 
city, elimination of frothing, better cooling, 
rugged construction, unfailing reliability. 
Supplied with all types of end fittings to 
suit most makes of car. Write now for details 


and terms. 


ia The Adjustable Ride Control Telaflo is fitted 
A recent Telaflo advertisement to , 


be featured throughout the to the 1956 Sapphire 346. Soon to be 


motoring press available for other makes of car 





DIRECT ACTING DAMPERS 


Original Products of TELAFLO LTD 
in association with 


UNIVERSAL DAMPERS LIMITED, SHIRLEY, BIRMINGHAM Telephone: SOLihull 4615/% 
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GEARS 
and AXLES for Smooth Transmission 


In addition to the well-known Salisbury Hypoid Axles and Drive 
Units, we manufacture a wide range of Gears and Gear 
Assemblies. These include Straight Bevel Gears produced on 
Gleason-Revacycle machines, and also Spiral, Bevel and Hypoid 
Gear Assemblies. Salisbury Gears and 
Gear Assemblies are supplied to cus- 
tomers’ own designs, or our own Design 
Department will gladly assist and advise. 


SALISBURY TRANSMISSION LIA 2) A Birfield Company BIRCH ROAD, WITTON, BIRMINGHAM, Ge 
TELEPHONI J 3205 TELEGRAMS: SALISAXLE, BIRMINGHAM, 6 








THE BUSY BEE FROM 886.C says: 


One of the powers that bee—that's me 


Mine is t er that drives much of | them also. Your customers will like 

the fine n this country and to see my good name added to yours. 

the pov { some of the finest They know a good fractional too! 

electrica as well Gh Fractionals give you the 

Install me r factory and you'll advantage of famed G.E.C,. reliability 

find mv f the liveliest workers at no extra cost. They are available 
on t l. And if you sell in all standard ratings and with a 
hines put me in full range of mountings. 


Fy 
hi 
ae 


i 


[hh GENERAL LLECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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The Steel Company 


of Wales Limited 


99 . Xo 


Steel sheet and tinplate 
of the highest quality 


ENQUIRIES SHOULD BE ADDRESSED TO 
The Sales Controller 


The Steel Company of Wales Ltd 
136 Regent Street, London W.1 











4. 
Vaokol 
LIQUID POLYMERS 


for cold casting compounds 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 

is poured and cured cold and does not undergo dimensional 

change during handling. It cures to a Resilient Rubber. 
* Registered Trade Name. 


USED: For casting seals and caskets in place on various types of machinery; potting 
electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. GG/2 for full technical details. 


J. M. STEEL & CO. LTD.. 


KERN HOUSI!I 36-38, KINGSWAY, LONDON, W.C.2. 
MANCHESTER Telephone: HOL 2532. BIRMINGHAM 
51 South King Street, Manchester, 2 45 Newhall Street, Birmingham, 3 














towards 
finishing 


The first step 
Wicker G4 ality 


: 
Write It tells why the JGA is industry’s No. 1 
fi thi Gun and how it eliminates bottlenecks 
HG in mass production. Ask for folder AY.6 
fold THE AEROGRAPH CO. LTD. (Sales Division) DEVILBISS 
0 er 47 Holbor v juct London ECI « CIiTy 4361 REROGRAPH 
today won (Ey) waves Sets the pace in SPrAYiNG 


Branches Birmingham st Glasgow Manchester - Factory at Lower Sydenham SE26 
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High Pressure Hydraulic Plant 


MERRY 


, F 


HYDRAULICALLY OPERATED 
DIE SPOTTING PRESS 


The Spotting Press illustrated above 
is extensively used in the Automobile 
industry for final finishing of large 
pressing dies 

The 12 ft 7 oe table 5 fitted 


with Equalizing Gear to ensure 


accurate alignment 


We moanufocture 
Hydraulic presses for a wide range of processes up 


© 5,000 tons, and matching ancillary equipment 
(Pumps, vaives, accumulators, etc.) 


He avy | nical workshop tools, piate bending 
rolls, shez slenders and railway workshop 
tools 


CROYDON WORKS, LEEDS ENGLAND. 
Telephone: Leeds 75481 -2 oc RIVETTER LEEDS 1/0 
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INIUM BRONZE CO.LTD. 
Wallows Lane : Walsall . Staffs. ne W ee ae) 








As vital as a blood 
(ranslustion...- 


true of any modern tool where oil is the hydraulic medium 
things are demanded sump replenishment as required and 

at fixed intervals using only the correct oil and grade 
VETA_ grades are produced § specifically for this 

duty and you can always rely on them. The 
edition of “ Machine Tool Lubrication” contains 

data germane to this important subject 

copy on your business heading. 


LFTCHER 
tr VETA—for hydraulic 


systems generally 


GENA—the machine tool 
lubricant 


ALMARINE—for al! 


grease points 


Wachine Tol Lubricate x 


Tool Exhibition. 
FLETCHER MILLER LTD * ALMA MILLS : HYDE : CHESHIRE 





MTL31 
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MAGHINES YOU MUST NOT MISS 


On the Adcock & Shipley Stand 
-No.216 Empire Hall 
Machine Tool Exhibition, Olympia 


3HG MILLING MACHINE 

An entirely new Post-War 
design, with 15 h.p. and de- 
signed for Tungsten Carbide 
milling. 


4HG HORIZONTAL MILLER 
A new version of the 4AG. 
Heavier, wider knee. Auto- 
matic lubrication of all slides 
and screws. 


NEW No. 2 UNIVERSAL 
MILLER 

With rapid traverse in all 
directions. 


2VSB SWIVEL HEAD 
VERTICAL MACHINE 

A heavier and more powerful 
version of this well known 
machine. 


AUTOMATIC CYCLE MILLER 
Table size 18” « 5”, with spindle 
speeds up to 4,000 r.p.m. and 
tested on production on time 
cycles as low as 34 seconds. 


2VR CONTINUOUS MILLING 
MACHINE 


A heavier and more powerful 
version of this fine machine. 


No. 2 SIZE TWIN COLUMN 
ROTARY TRANSFER 
MACHINE 


Now exhibited for the first 
time. 


The NEW 3HG Milling Machine. 


This year Adcock & Shipley are 
showing sixteen machines from 
their wide range. 3 are entirely 
new, 3 incorporate brand new 
features, while 1 is on exhibition 
for the first time Don't miss 


them 


ADCOCK & SHIPLEY LTD 


Adcock & Shipley Ltd., P.O. Box 22, Ash Street, Leicester. "Phone: Leicester 65154-6 Grams & Cable 
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—~—_—— SINCE 1807 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE - LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 


you design ... 


SHERBORNE RUBBER CO LID 


SHERBORNE STREET > BIRMINGHAM * 16 phone. EDG 38812:3 
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COPPER 


makes a good job better 








Over a thousand tons of copper may be used in a large 
ocean-going vessel. Propellers, condenser tubes and distillation 
plant are almost invariably made of copper alloys to resist 
salt-water corrosion. Miles of copper tube and wire 
used in the plumbing and electrical installations, whil 
alloy tubes are often used for heating the oil in tank 
Large quantities of brass and gun-metal are used f 
holes, doors, voice-pipes and countless other deck ar 
fittings. The hull is protected from marine organist 
anti-fouling paints containing coppe! 





Not only in shipbuilding, but in most 

major industries, copper and its alloys play 

a vital part. The purpose of the Copper 
Development Association—a non-trading 
organisation—is to advise on the best uses 
of copper and its alloys. Its services are 
always available without charge or obligation 


iN COPPER DEVELOPMENT ASSOCIATION 


KENDALS HALL RADLETT HERTS RADLETT 561¢ 
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rings 
Akowld, bo burely too / 


You'll never find a Lewis Spring suffering from 
debility or that couldn’t-care-less feeling. A lively 
Lewis Spring never rests, never tires. You 

can learn a lot about them and about springs in 
general if you send 2/6 for our 40-page manual on 
spring design, full of technical data. 


LEAVE /7 TQ | { Shes 
LUIS ay 


OF REDDITCH ¢ 
SPRINGS, SPRING CLIPS 
MENGE URE SARE | TWE LEWIS SPRING Co, LTD 
VOLUTE SPRINGS Tel: Redditch 720/1/2 


London Office: 122 High Holborn, W.C.1 
Tel : Holborn 7470 and 7479 


No 
“teething 
troubles” 

















This immense battery 

of precision machinery ensures a 
complete lack of teething 
troubles and gives to the rear axle 
that dependability and sturdiness 
that is so essential for 

present day needs. 


THE MOSS GEAR CO. LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 


Phene: EADington 1661-6 
Grams ‘Meosgeor, Birmingham’ 
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THREE-WAY HORIZONTAL 
DRILLING MACHINE 


This machine is designed for the simultaneous drilling of three 
radially positioned holes. A fabricated steel base carries a 
central fixture, which holds the component for machining. 
The three Sentinel-Renault unit heads are mounted on 
standard cast iron bed extensions. The machining cycle 

is automatic and is push button controlled from the 

front of the machine. 
































STAND NO. 107 


Duplex Drilling Machine 
moploying Sentinel - Renaule 
nit Heads will also be showr 

together with the three sizes 
of individual Units, EMH.10 
EMH .20, EMH 30 


SENTINEL (SHREWSBURY) LIMITED SHREWSBURY 


TELEPHONE SHREWSBURY 2011 TELEGRAMS SENTNOLL SHREWSBURY 
oes A METAL INDUSTRIES GROUP COMP AN ¥ commas 


55/31/3548 
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...@ large range 
to choose from 


ALDWIN PNEUMATICS enable 

you to choose from probably 
the largest range of pneumatic 
equipment in the country. No 
fewer than 336 standard types of 
double-acting air cylinders are 
available—at competitive prices 
and with prompt delivery. Baldwin 
air cylinders are ruggedly built 
and are thoroughly reliable in 
even the most arduous working 
conditions. 











Baldwin Pneumatics also manu- 
facture a wide range of top 
quality control and pilot valves, 
and associated accessories which 
will adequately cover all your 
requirements. 








Further details are included in Baldwin Brochure No. A1-503 available on request, 


ALD WAN adesrial Feunats 


GALOWIN INSTRUMENT COMPANY LTD, DARTFORD, KENT Telephone: 2948 























PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals, 
electro or ename! finishes for the 
Automobile Industry and the General 
Engineering Trades 


Component parts or complete as- 
semblies designed and produced 
to the customer's requirements 


Our technical staff will be pleased 
Hifi . to advise. 


W.H. BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 1] 


Telephone: ACOcks Green 1167 
Telegrams: ‘Brisk, Birmingham’ 


 Heldens 
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Factory managers today have plenty of 


headaches — but there’s one, at least that responds to 


treatment. Prescribe ENTHOVEN for all your solder 


requirements and shed a whole load of unnecessary worry. 


Ny» 


: ‘ 
2 Jans ano ae 7H 
eee tt 


Wherever solder is used, the name of Enthoven is known. Write today 


for your copy of “Enthoven 


Solder Products’’ or 


Some associate it with Superspeed — most famous of all cored solders; 


some with one or another of a range of solder products that meets every 
consult us freely on your 


industrial requirement. Body solder, solid solders particular problems. 


in sticks, ingots, strips and wire; fluxes for all purposes; cored and solid preforms r 1 1 
solder paints, metal powders and alloys. If there’s a soldering | | | () \/ l \ 
job to be done, there’s an Enthoven product to do it—a product 
SOLDER PRODUCTS 
based on 150 years’ experience in non-ferrous metals and an incomparable 


ENTHOVEN SOLDERS LTD., 89, UPPER THAMES STREET, 
record of achievement in research and development. LONDON, £.C.4. MANsion House 4533 
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3 Swift Feeder The nain 
Hydraulic power business of 
press feeding de the company is 
i j The Birmingham Tool & Gauge Co., 
vice lor a wide var- the manufacture - » 
p a equipped for the large scale production 
jety of materials ee - of milling cutters 
; of an infinite variety of standard and 


Pitch adjustable and reamers, and 
; special tools, is in itself an organisation 





from tero tw 3° 3 
om all types of spec- of many parts. Yet the whole is united 


Open-sided arp 
tal cools in high by the spirit of constant and energetic 


pers 60 not restrict 
speed steel endeavour to achieve mechanical perfec- 


== 


width of material, 
tion; insistence on the highest possible 


standard of quality and a rejection of 





finality in achievement. tn all departments 
the latest trends in every aspect of pro- 
duction are under constant review. Every- 
thing - from the smallest operation — is 


designed co secure the highest output in 





— 4 the highest quality 
Arbor | 


articulartly 
light A section of | 
| the factory is 
assembly devoted to 
Hecsuved the manufac- 
ture of Jigs 
tes, with 7 and Fixtures 
| of the small- 
er types to 
customers 
drawings 
and require 
ments 








! 
BIRMINGHAM TOOL & GAUGE CO. LTD * BIRMINGHAM 19 


LONDON OFFICE: 26 HOLBORN VIADUCT, LONDON, E.C.1 ; Tel. FLEET STREET 6454 


: Mechanical press tool designers naturally 
Illustration shows Hy-du- 

lignum Raising Tool for mild prefer— 

steel petrol tank pressings ~ 7 

orm > omy y | WY Oa lignum&Jabroe 
whic jon ss LAMINATED COMPRESSED WOOD 


ee @ One-fifth the weight of steel. 
@ Low cost. @ Speedy manufacture. 
@ Supplied as finished tools or as board. 














Please write for illustrated brochure SL/8 to: 

HYDULIGNUM-JABROC (TOOLS) LTD. 
Associated with Hordern-Richmond (Sales) Ltd. 
Designers and manufacturers of jigs and tools in 


Hy-du-lignum * Jabroc * Steel * Hyroc (paper 
based laminate) * Glass Fibre. 


Head Office; Hy-du-lignum Works, Haddenham Bucks. Te/.: Aylesbury 1100-1102. Grams. : Winstix, Aylesbury 
Northern Office: 89 Oxford Street, Manchester, 1. Te/.: Central 9364/5/6 
Jig and Tool Works: Mill Lane, Waddon, Croydon. Tel.: Croydon 2201 
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INTERNATIONAL MACHINE TOOL EXHIBITION 1956 
OLYMPIA . JUNE 22 - JULY 6 


STANDS 66 & 7I 


THE INTERNATIONAL MACHINE TOOL EXHIBITION to be held at Olympia, London, from 22nd June 
—6th July 1956 will afford buyers the opportunity of inspecting and witnessing demonstrations on machines and 
equipment made in Britain and on the Continent. A wide selection of machine tools will be displayed by George Cohen 
Sons & Co. Ltd. and technicians will be in attendance at all times to demonstrate and explain this range of modern 
production engineering equipment. 


rf, As 
DEMOOR RASKIN 


Model 823 14 in. centres High Precision Centre FT OG ahi Precision Power Presse from 45 to 120 tons 
Lathe with Corthals Copying Unit capacity 
Hydro-Minic Oilfield Lathe with 3 in. spindle bore wa Z I 
Model P.4 Air Power Hammer 7 in. square 
forging capacity osm 


GAMBIN RUSHWORTH 


Bi-rotary Universal Head Milling Miachines Je) Tol enael Shears, Press Brakes and Plate Bending Rolls 
Model F27D — table size 52 in. x 12: in ~~ Ty. Pr 
Model 2N — table size 47 in. x 112% in a 
Model IN — table size 42 in. x 9 in 


IMPERIA «=, ¢r> izzy} ~=BARNES 
Grinding Machines Plate bending Machines 
Model M.6.AR Tool and Cutter Grinder — 10 in , 


swing x 20 in 
Model MO14 4-wheel Carbide Tool Grinder ~ Tal 
maximum tool size 2! in. sq. ~ CEMENT & STEEL 


Model MO13 Carbide Tool Grinder — maximum 
tool size 14 in. sq Bar Bender and Shears 


Model MO15 Carbide Tool Grinder — maximum 
tool size 1% in. sq 


Model 124 Shaping Machine — 18 in. stroke Universal Punci 1 She 
Model 136 Shaping Machine — 23) in. stroke a a a a ore 
Model 44.K.14 Radial Drilling Machine — 5 ft 


radius 


JASPAR 

Milling Machines 

Model 3MCB Universal — table size 52 in. x 12 in 
Model 3CR Universal with Hydraulic Copying 

KEETONA 


table size §2 in. x 12 in 


Model 3MVS Vertical — table size 63 in. x 152 in a Guillotine Shears. 


PEGARD 
Model U100 T.A. Universal Boring Machine Uhl 
ive oring Machine . a f METALCLAD 


4 in. spindle ) 
Model U80 Universal Boring Machine — 34 in a Fusion Cutter 
spindle ——— — 


WEYBRIDGE 


Gang Slitting Shears (including application 
for coil handling) 


sons AND COMPANY LIMITED 


SUNBEAM ROAD, LONDON, N.W.10 ELGar 7222/7 STANNINGLEY, Nr. LEEDS PUDsey 2241 
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MARSTON 
products 
for the 
Motor 
Industry 


Radiators and replacement blocks 

Body parts in reinforced plastic laminates 
Light Alloy Radiators of brazed construction 
Flexible Fuel Tanks for special applications 
Our design and Technical Service Departments will 
he glad to collaborate in solving car manufacturers’ 
problems. Detailed technical data on all Marston 


products for the motor industry are freely available 


on request, 


MARSTON EXCELSIOR LIMITED, WOLVERHAMPTON AND 


(A subsidiary company of Imperial Chemical Industries Ltd.) 


! 


pian, 


Britain’s Roman Highways 


THE FOSSE WAY 


When the Romans invaded Britain they wer with the problem of 


i 


creating suitable highways which would rions access to the 


| 


Lincoln 


| 


4 


ends of the country, Of the many they | most important and 
famous were the Four Ways Watling S he Fosse, Ermine 
Street, and Icknield Street i . 
- Leicester 
The Fosse ran diagonally across England fron nto Devon at F High Cross ¢ 
the mouth of the Axe near Seaton, Owin f towns and 
villages on it, the road is not reflected ve n our present 
} 
highway system Halford 
At the Lincoln end the Fosse joined Err ut Canwick 
f Cirencester 
Hill, and went directly to Leicester. From he road ran Z oa 
to High Cross, across Warwickshire to Halfor it merged - —Z Bath 
with the Warwick-Cirencester Road. It ¢ sed through y 
Moreton-in-the-Marsh and Cirencester Cam 
{} 


Akeman Street, until it reached Bath = — Seaton i - r: c-— 


Sos 


* Richard Berry have been actively concerned i Improving 
the passage of vehicles over the roads of Hivitaim and the 
World for over a hundred year todas the tradition of their GABBY Om BERRY 
killed craftsmen is being kept alive by the prodwets of their 
new Feat aimee actor) RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
od Tel: West Bromwich 1766-7-8. 


tt AR SPRING DESIGN 


‘lan Hodg eae Os tue (BROCKHOUSE ) COMPANIES 
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Drop Forgings 



































in large 











or small 
quantities 






























































DONCASTERS <> 
1778 DD 














DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS « DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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THE CHOICE OF ROLLS ROYCE FOR 20 YEARS | | 
Bay 
FOR VALVES AND SEATS 
£» 


7 


be 


WHEN ONLY THE BEST 
IS ACCEPTABLE 


DELORO STELLITE LIMITED > HIGHLANDS ROAD > SHIRLEY - SOLIMULS - WARWICKSHIRE - ENGLAND 
DIV. OF DELORO SMELTING & REFINING CO. LTD. * BELLEVILLE > ONTARIO * CANADA 





SCHARMANN | 


3 POINT SUPPORT GIVES 
GREATER PRECISION 
AND HEAVIER CUTS ON 
THIS NEW MILLING AND 
BORING MACHINE 


Unique in the design of boring machines is the 
} point support of the Headstock whic! 
carried on two precision-ground cylind: 
columns with boring bar extension housing 
riding on rollers in a steel guide on the rear 
column, This construction prevents twisting 


the headstock under pressure 


P.1.V. Units provide for infinitely variable rat 
of feed per rev. or feed per min. according to 


need for either milling or boring 


There are three models in the FB series having 3 
34” and 4” diameter boring spindles respective 


HAR COVENTRY ROAD 


' SEE CHARLES CHURCHILL 
CHURCHILL SOUTH YARDLEY STAND No. 35—GRAND HALL 


tL co LTO BIRMINGHAM international Machine Tool Exhibition, 


june 22—july 6, Olympia, London. 
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If you have a noticing eye, you will have notic ed 
the name Wilmot Breeden on your car 

ignition key. Thereupon, if you have an asking 
mind, you arrive at a question 

Well, who are Wilmot Breeden ? 

Makers of keys ? 

No. Not precisely . . « Makers of all kinds of 
equipment for the Automobile Industry — 
—bumpers, over-riders, handles, window 
winders, locking mechanisms, radiator grilles, 
steering wheels and this on such a large 
scale that only among the London-to-Brighton 
veterans will you be likely to 

find a British car to which they have not 
contributed something, 


Wilmot Breeden. Dwelling in Birmingham and 





elsewhere in the world. Specialising in 
automobile components so necessary that you take them for 


granted, and so well integrated that you have to hunt 


high and low for a hint of their identity. Two words on your key 


many parts of yourcar,.., 


WILMOT BREEDEN ARE AT BIRMINGHAM: ALSO AT LONDON, MANCHESTER, CLASGOW, MELBOURNE, TORONTO 


Automobile Engineer, June 1956 





vsee Crombte ya, Kas Ag 
Kaspeo Calling Abnt 
their oon find Mlpiet ) 


~ 


oven hn yr want do 


4 
stiomaeatied nw tome Kony. 
L2hie. | Grd sto Halt 
ene» mobody 
Aihet 4G Le ome 
: haptlan AM ek, 
Knseorngo and 
tn agit \ 
Oa Oe Se, 


ts 


te / we LE, pp 





For quick service at the right price get in touch with : 


GRIFFITHS, GILBART LLOYD & CO. LTD. 
EMPIRE WORKS, PARK ROAD, BIRMINGHAM, 18. Telephone: NORthern 6221. 
CAPSTAN AND AUTOMATIC WORK AND SHEET METAL PRESSINGS, IN ANY METAL, ANY FINISH, ANY QUANTITY 





j 
} 
} 


fa 


y me lua 


| 


/ 
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> SAFETY PRESSURES 


Where pressures have to conform to prescribed limits, accurate measurement 


v 
~ 
e/ 
: 


» essential. Langham Thompson Transducers—the result of many years’ 
research into the complex requirements of a wide variety of industries— 
provide the means of positive measurement of pressures in fluids or gases, 
whether steady or fluctuating. Robustly constructed and scientifically 
engineered, Langham Thompson Transducers are ideally suited to applica- 
ions involving static or dynamic measurement associated with high-explosive 
levelopment, hydraulic and pneumatic equipment, servo control or alarm 
systems and industries where positive measurement and subsequent control 
and/or recording of pressure surges is of vital importance. 

Langham Thompson Transducers are available in types ranging from 

p.S.1. tO O-§0,000 P.5.1. 


Our Technical Advisory Department will be pleased to discuss and advise you 
) regard to your particular requirement. 


J. LANGHAM THOMPSON LTD. 


Type 448C BUSHEY HEATH + HERTS «+ ENGLAND 


with wound bonded strain 
gauge element Telephone: BUShey Heath 2411. Grams and Cables: ** Tommy Watford’ 
jLT.2.7 
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On the rocker shaft of the Rootes Diesel 
*TS3’—punch-packing engine designed fo! 
road vehicles and industrial and marine 
purposes—Nyloc self-locking nuts refuse to 
tudge a thou. Nothing rocks them. Not even 
the 2400 piston thrusts per cylinder of 
around 4 tons, which are transmitted to 
each rocker lever every minute the engine 
running. Nylocs are keeping an equally firm 
grip on the connecting rod, big-end bolts 
and other critical parts 

They could do a good job for you Ol 

would our Fibre or Pinnacle nuts (just as 
tenacious) be more suited to your 
particular assembly problem? Drop us a ling 
and we'll be glad to advise you 


SIMMONDS AEROCESSORIES LTD. 


Street, Lond 


foc 
A MEMBER OF THE FIRTH CLEVELAND Group Wwf Also: Stock! 
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HE CAN SEE WHY... 


} nturwon 
factured throug 
mplete produ 
mH shows the 


electronically oper 


CENTURION TOOLS | 
TIPPED WITH 


RAG 


BETTER MACHINING 


Centurion 


‘ : 

GIVE 
Write to Edibrac Limited 
Works, Broadheath, Nr. Manchester for 
a copy of the Edibrac Catalogue. It 
give you details of our full range, and 
information on the use and maintenance 
of Centurion tools, 


Think hard-think EDIBRAC! 
Straight Recessin * 


ool 


Parting Too! 


Round Nose 
Turning Tool 


Light Turning of 
Boring Too! 





We are exhibiting on 
STAND 642 at the 
international Machine 
Teol Exhibition, 
Olympia, London, 
june 2i—july 6, 1956 


Bar Turning T 


Cranked Knife 
Tool 


EDIBRAC LIMITED, CENTURION WORKS, BROADHEATH, Nr. MANCHESTER 
dm ECZ3 





Fourteen years before 
the first 
Aberdeen-Angus 


An Aberdeen-Angus was first shipped to the 
Argentine in 1876—fourteen years after the Bank of 
London & South America had opened its doors there 
Since then, commerce with Latin America has increased 
enormously, and with it has grown the influence and 
interests of the Bank. Today, the Bank holds a unique 
position as the on/y British bank in Latin America. 
It has branches in most of the important trading 
centres of that vast continent. 
Up-to-date reports on local markets, trading 
regulations and general economic conditions are 
received regularly from Branches overseas and 
are summarised in the Bank's Fortnightly Review, 
which is distributed to customers and 


made available to those who have business 


in Latin America, Portugal or Spain, 


BANK OF LONDON 
& SOUTH AMERICA LIMITED 


HEAD OFFICE AND LONDON OFFICE 
6, 7 & 8 TOKENHOUSE YARD, LONDON, £.C.2 
MANCHESTER | 36 CHARLOTTE STREET BRADFORD: SS WELL STRERT 


CONTINENTAL REPRESENTATIVE § OFFICE TALACKER 35, ZURICH 


Ss 
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ROTARY CUTTERS 
IN TOOL — STEEL 
HIGH-SPEED STEEL 
AND TUNGSTEN CARBIDE 


ROTARY FILES 
IN TOOL — STEEL AND 
HIGH-SPEED STEEL 


RASPS AND 
MOUNTED POINTS 





B. O. MORRIS LIMITED 
MORRISFLEX WORKS, BRITON ROAD, COVENTRY 
Telephone: Coventry 5081 Telegrams; ‘MORISFLEX COVENTRY’ 
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Famous Quotations 








BANK 
Tel: STOnecross 2231 (4 lines) 


1 YOU | 
RECUIRE THE BEST 


ALUMINIUM € 
NON - FERROUS 
CASTINGS 
CET 


SANDWELL 


CUOVE 


{ the finen 
y Die Castings 
Light Alloys 


most modern 


Specialists in the 
quality Sand Cast 
and Pressure Dic 
and Non-Ferr 
methods. 


THE SANDWELL CASTING CO. 


STREET FOUNDRY, WE BROMWICH 
Grams: REPCA WEST BROMWICH 





= WITH... * 


=) HELFCOIL 


SCREW THREAD INSERTS 


* Regd. Trade Mark 


No fractional gains either; substantially faster and surer 
assembly is a certainty and here's why— 

Fit Heli-Coil! and reduce number of fastenings required. Use 
set bolts (which can now be shorter) instead of double 
threaded studs and eliminate “worrying’’ cover plates etc., 
into position. Fit Heli-Coil! and reduce torque loading for 
same duty. Reduce the wall boss size—no counterbore 
needed. Use lighter materials and improve thread strength. 
Fit Heli-Coil! and have all the advantages of a polished, 


rolled, internal thread. 


Please write for full information 


ARMSTRONG PATENTS CO. LTD. 
BEVERLEY YORKSHIRE 
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Shell and BP offer a nation-wide 


refuelling service for diesel vehicles 


Diesel powered transport is increasing steadily and, in step from the first 
with this advance, Shell and BP have established an unequalled service 
Covering the length and breadth of the country there are now over 1,000 sHeELt 
and BP DERV agency stations. Wherever diesel drivers may go 
they will certainly find SHELL DERV OF BP DERV 
Thus, any driver holding a Shell and BP ‘Authority Card’ 
has only to show it to be able to 
pick up perv for cash 
or on a system of pre-arranged credit 


AGENCY | 


PETROL AND DERY 
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Prager remem tEREE marae rape acai a 


N MU HARVESTER 


OF GREAT : BRITAIN LTD 
| 


CLANCEY 


CAST-IRON VALVE GUIDES 
AND 


CHILLED - FACED secre 


es 


G*CLANCEY 1%: BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH + 69411-2-3 





HERE'S THE A unique reference 


to the non-ferrous 


é ® é = S 
4 la i iT metals industry... “~~ 
Lists general properties 


of metals and alloys with 
British Standards and 


INDUSTRY DEMANDS 
ME ; AL Admiralty Specifications 
Industry has been looking 
j te 


for just such an engine as 


un ae | INDUSTR 


gives power in plenty for General data and tables 


moana “a, my} HANDBOOK & DIRECTORY © withaprice istofmerals 


4 year after year 
enance. A depend- r 1956 
able, versatile . 
hard working a j . 

Provides a mass of data and inform Electroplating plant, 
ation on all non-ferrous metals and § solutions, polishing, 
processes. Its Buyers’ Directory lists finishing and anodising, 
a wide range of producers, stockists formula and tables 


and factors of all basic-metal ————— 
’ products, metal products, metal Peg ae } 
annie SORS working machinery and tools, and [7 Section 4. 
ROLLERS metal finishing equipment. An in- —s 
valuable reference book for all , 
SHUNTERS who manufacture, use or deal in Directory of Metal 
IONARY these metals PF © Trades Associations, 
ENGINES Societies, Scientific and 
Technical Institutions, 


NO WwW READ Y ! Directory for Buyers, ad- 


a dresses, trade names, etc 


15s. net. By post 16s. 3d. 
Essential to manufacturers and dealers 


| Obtainable from booksellers or direct from 
Champions of their weight and class : Metal Industry * Dorset House * Stamford Street ° London, S.E.1 


economical 
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PARK GATE 


QUALITY STEELS 
FOR THE MOTOR INDUSTRY 
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case hardening quality 


for 


gudgeon pins 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


TELEPHONE ROTHERHAM 2141 (10 lines) 


® 





ZBROJOVKA 
Plano Millers 


Available in three sizes 





RADYNE 
— 


Model W/4P 


See this machine P R E . . 
* "Grand Hell. WELDER 


The RADYNE Model W/4P Press has been specifi- 
cally designed for the electronic bonding of motor- 
car door pads (which it can do ata rate exceeding 
two door-pads per minute). car seats and other 
upholstery tasks. It is without doubt the fastest 
acting and most efficient press of its type available. 
Special versions of this press can be made to order. 
Wide range of Spindle Sp. nabling use of The RADYNE range of Plastic Sheet Welding Equip- 
high-speed steel and ceme { carbide tipped ments includes models to suit all requirements. 
cutters 


| 
| @ ‘Table speeds infinitely var 
| 
@ Independent drive to ind il headstocks, e 
| cy de r t adstoc ‘naadio heacers Leal 





Write for full particulars to Dept. 4W. 


individual drive to table at istock feeds 


@ Automatic clamping of Cr to guideway: © 
————_ sane wokingham berks 


See these machines on 
stands 45 and 61 in the 
Grand Mall at the Inter- 
national Machine Tool 
Exhibition, Olympia 
London, june 22—july 6 


VOLMAN 
Gear Hobbers 


Model FO Heavy Duty Gear the air 


Hobbing Ma ideal for accu 
rate, high production of 
precision spur ical and worm 
gears, Tang head available 
for cutting v wheels 


MM ERAT Ta UL 





‘Up in the air’ che sterling 

characcer of the ar line pilot 

finds expression, but it's 

the down to earth’ qualities of 

YCOL cascing chat give ‘well- 

Maximum pitch 22 mod founced reliabilicy. Madeina 
Maximum Gear dia. 78; modern foundry planned for the 
Work Table dia. 59 quality production of non-ferrous 
Spindle Speeds (8) 124-63 r¢ sand castings uo to one ton in 
weight-—in gunmetal. phosphor 

Other sizes of Gear Mobbers ‘ y deliv bronze, manganese bronze 
alurninium bronze and alum n- 

Jr Our showrooms are only a few minutes from Londen Airport eae ny re ee 


Mustrated is a special valve body casting 


lhing Geers 


f , ; 
(chine Foe reliance on always well founded 
(imypuhi Little 


HAMPTON ROAD WEST: HANWORTH FELTHAM MIDDLESEX 
WHYTE & COLLINS LTD., KELVIN WORKS, FENTON, STOKE-ON-TRENT. 


Phone FELTMAM 4266 Cables & Geams SHIPMENTS FELTHAM 
SM/YC 2514/85 
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: are 
‘ | 


2 
set ™ “is | 


RR. 


Here is another application of versatile which almost makes refuse collection a 
‘Kynal’ aluminium alloys—a prototype pleasure. In addition to its strength and 
lightweight tipping refuse vehicle with durability, aluminium offers the great 
retractable wheel arch (designed and built advantage of being easy to keep clean, 

by the City Engineer and Surveyor’s ‘Kynal’ aluminium alloy sheet and 
Department of Liverpool Corporation) extrusions were used exclusively. 


“KYNAL’ ALUMINIUM ALLOYS 


MADE BY SPECIALISTS IN ALUMINIUM FOR SPECIALISTS IN CONSTRUCTION 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 
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Improve 


your 


SPOT 
WELDING 


with SYNCHROHEAT 
Welding controls 


The new “SLOPE”’ technique, in which the weld 
current has a controlled rate of build-up from zero, gives 
remarkable improvement in reliability of spot welds, 
Power demand is reduced and electrode life is consider- 
ably extended when synchroheat slope controls are 
added to any size or type of spot, seam, butt or hot 


WHY A SLOTTED SHANK? 


The slot exposes a sharp, serrated cutting edge, enabling 
*Shakeproof’ screws to cut their own thread with a true tapping 
action. Assembly costs are reduced because of the elimination of a 
separate tapping operation, and the self-cut threads mate accurately 
to ensure a vibration resisting fit. ‘Shakeproof’ thread cutting 
screws are available for use in hard metals, ordinary metals and 
plastics, They give greater efficiency, with savings in time and cost. 


A.I.D. APPROVED 





closing machines. 





For further 
particulars 
write to 


73, ASHVILLE AVENUE, BIRMINGHAM, 34. Tel: Castle Bromwich 2989 


FOR PLASTICS & 


FOR METAL 


TYPE 1 


( All standard threads) 








FOR DIE CASTING 
TYPE 23 


(All standard thread 





SHEET METAL 


TYPE 25 


(Special coarse 
pitch thread) 








“SHAKEPROOF 


REG. TRADE MARK Nos, 8611535 


CUTTING SCREWS 


551478 


THREAD 


British Patents Nos. 386895 


BARBER & COLMAN LTD 


MARSLAND RD - BROOKLANDS « MANCHESTER 
TELEPHONE: SALE 2277 (4 lines) 


TELEGRAMS : 


Dealers and Factors 


“ BARCOL” 


SALE. 


enquiries to the 


“ SHAKEPROOF™ stockists: 


George Boyd & Co. Ltd. 229 Buchanan Street, Glasgow C.1. 
Brown Bros. Ltd. (all Branches) 


Wm. Galloway & Co. Ltd. Blaydon-on-Tyne 
F. Miller & Co. (London) Ltd. Rectory Road, A 


Nettlefold & Moser Ltd. (all Branches) 


Nobby Distributors Ltd. 438 Harrow Road, | 
Wordrew Ltd. 173 Princess Street, Manchester 


“SHAKEPROOF 


PRODUCTS 


following appointed 


lon W.9. 
| 


ton, London W.3, 





SB3 


132 


PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 


STATION RD (EAST), HORLEY, SURREY 


A.I.D., M.O.S. AND ADMIRALTY APPROVED 
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FOOD FOR THOUGHT 


Aluminium, the most versatile of all metals, 
is always finding new uses. In the bakery 
trade the bread baking tin always had a short, 
hard life, until aluminium came on the scene 
Now, PBM are casting for a leading firm baking 
‘tins’ in aluminium. ‘Tins’ that don't dent, 
and enable more even baking and more 


economical production 


Just a simple casting perhaps, but an excellent 
example of using to the full, aluminium’s 
combined properties of good heat conduc- 
tivity, strength, lightness and corrosion 
resistance. 


The uses of aluminium castings are almost 
boundless, let PBM show you how aluminium 
can improve your products 


GRAVITY DIECASTINGS 








MACHINED CASTINGS & ASSEMBLIES 


We have excellent facilities for supplying castings as fully machined and assembled components 





PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-6 
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CALIBRATED JETS 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
No. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 





id 
and other Lhduslpeg 

For your production under way (AD AMAL LTD., WITTON, BIRMINGHAM, 6 

/ and for projects still under x 4, ili 

/ discussion, we can be very useful. nt 

Bring us in at the design stage and 

, we can probably suggest unprove- @ THE FIFTH EDITION OF 

ments or economies; oby late snags A STANDARD WORK 
before they hold up production. We 


believe in co-operation. Not only does AUTOMOBILE 


it help you-—but it helps us to do a 


/ 

l 

! better job for you. And when . comes E F ECTR ICA L 
\ 





to capacity even though we are in 

full production, we can _ probably 

meet your entire programme—and EQUIPMENT 

we can arrange deliveries to suit 

your requirements. A. P, YOUNG, O.B.E., M.LE.E., M.I.Mech.€ 
L. GRIFFITHS, M.1.Mech.E., A.M.I.E.E 


\ 


\ Under strict laboratory control at every stage 
of production, our Blackheart Malleable This latest edition covers all aspects of the 
i close limit electrical equipment of cars, motor cycles, 
heavy vehicles, industrial, marine and other 
applications of the automobile engine. Pro 
machining jigs. 1} makes an fusely illustrated, it deals comprehensively 
immediate saving in material, time with basic electrical theory and vehicle 
mer 7 any electrical equipment as a whole, embracing 
generating, starting, lighting and ignition, 
accessories, radio and TV interference sup 
pression, battery charging and workshop 

testing and adjustment 


ynMeart New material includes flashing-light direction 
prac indicators, electrical control for overdrive 
systems, clectrically operated door gear, 
A.C./D.C. motor cycle lighting systems, etc., 

\ 


ow easTine® BROS ° me) etc. Order your copy NOW 


lron Castings are made to 
accuracy that castings ai invartably 


ready for immediate use n customers’ 


® @ Size: 8)” - 54”. 387 Pages. 350 Illustrations. 25s. net. 


Postage 1s. 1d. 


OLDBURY, Nr. BIRMINGHAM. Tel. BROadwell 1631-2 | wow AVAILABLE FROM ALL BOOKSELLERS or direct from 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 
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The Meadowfelt service 
is an integral part 


of the industrial picture 


Meadowfelt is used in 
Aircraft 

Motor cars 

Surgical appliances 
Heavy engineering 
Electrical appliances 
Typewriters 
Telephones 

Sewing machines 
Cameras 

Radios 


Service is the keystone of the Meadowfelt organisation. 

The result is that more and more industrial companies are specifying 
Meadowfelt for filters, seals, gaskets, washers, joints, shock-absorbent 
mounting—and the hundred-and-one other industrial applications 

of felt. Meadowfelt can be made to your precise specifications or you 
can leave it to us to produce felts that are right for the job. 


Meadowfelt can be made as hard as a board or as light as thistledown; 


and in all hinds of industrial 


it can be die-cut or punched; it is invaluable in packaging. products large and small 


WY Rae he heh. am =) fe & 


Tested and Trusted by industry 


fHE LONG MEADOW FELT COMPANY, KIDDERMINSTER-—-THE FELT DIVISION OF CARPET TRADES LIMITED 
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Because cach of the 17 grades of Turquoi 
basic formula and checked by the Eagle Refi 
getting exactly the line you want trom « 

The electric eye of the Reflectometer t 
precision. First, the pencil is inserted int 
moves the paper back and forth beneath 

is placed under the electric eye of Ref! 
and white glass standards, and the dial r 

of one per cent 

Not only are Turquoise Pencils always true t 


Electronic graphite gua 


EAGLE | 


‘CHEMI*SEALED Super-bonded 


URQUOISE 


DRAWING PENCILS 


with 1007. ELECTRONIC Graphite 


BAGLE PENI OMPANY WHAM ‘1 


fine particl s of 10% 


denser, more break-resistant lead 





ae . 
% Wa Ranp 


| If it can be Riveted... © 


HERE Is HOW YOU CAN i 
|| SPEED UP THE JOB—AND Ul 
|) cut costs: mn 


if you produce riveted assemblies where 
speed in operation and a neat appearance 
are as important as a properly formed 
rivet head—it will pay you to investigate 
T.T. Rivet Spinning machines, The wide 
range of machines available are suitable 
for cold riveting in all sizes up to 
2” diam. mild steel. It includes bench and 
floor models, air and foot operated and 
‘*‘Duplex’’ spinners for heading both ends 
of pins for hinges, chains, etc. Write 
for full details and latest literature. 


rh i RIVET 

SPINNING Foot Operated ; mn 
Model. Mi 

MACHINE Ul 


wil 
Wit 
HHH 


TURNER fee 
demonstration 
Full technical 
» 4 = pad 5s 
MACH 4E pele) 5.) LTD areatog of 
63-68, PRINCIP ST., BIRMINGHAM, 4 


be appreciated, 


i 


R.$.5. VMD. 
fzin. capacity, 


Tel : ASTon Cross 2244 


~ - as 
Ath 


ONDO,,.' 

TINNED & 
LEADCOATED 
STEEL SHEETS 
for the automobile industry 


Superior ductility and excellent working-up 

qualities supplemented by durability, 
affinity for solder and resistance to corrosion 
—make *London’ Brand Tinned and 
Leadcoated Steel Sheets specially suited to 

the production of numerous automobile 
components. Available in a wide range of 

sizes. Obtainable through your usual 


merchant or stockholder. 


SPECIFY ‘LONDON’ 
BRAND BY NAME 
Send now for Br 


SHIMWELL:«CL™ 


MANUFACTURERS SINCE (87 


WELLINGTON ROAD LEYTON LONDON E.10 
Tei LEYtonstore 2281-1 


e 
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it off the floor! 


In the production line of a factory every 
component has a value which increases as 
it passes through each process. But while 
it’s lying about idle, waiting to be moved 
by hand from one place to another, its cost 
starts to catch up with its value until it 
ceases to be an asset 

Components must be kept on the move and 
off the floor, not by costly and inconvenient 
manual methods, but by one of the many 
types of mechanical handling equipment 
that occupy little or no floor space and can 
move parts horizontally or vertically to 
any part of the shop 


It's a fact that mechanical handling can 
do more for production than any other 
factory technique. This is only one of the 
many ways in which Electricity is playing 
a vital part in the drive for greater 
productivity 


Electricity for Productivity 


Ask your ELE 
information, or 
lend you, with 
electricity in i 
eries of bool 
Title now 
Control Higher 
Materials Har 


46, or 9 - post 


iseved by the 
Gritieh Electrical Development Association 
2 Gavoy Hill, London, W.C.2 
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MODEL No. P21 DEC 
£6 Ss. Od 


MODEL No 
P2DECIS 6 Ts. 6d 


NOW SATISFY YOUR - > 
DEMAND FOR 
PERFECTION 


Use the right masking tape tor ry task. 


Permacel masking tape is used | t leading 


manufacturer Here are © i two 


tapes — and their uses, IN BRITISH MADE STOP-WATCHES 


The industrial North has long Wich 7-ewelled pallet move 
known PRESTEXK Regd ' ment, and made from the 
Warches Now this ume f nese materials with readily 
machinery during honoured name graces the ’ nterchangeable parts for 
manufacture (B.S.A). . dials of PRECISION-TESTED . speedy repairs, chese 
| Scop-Watches, cesced with : Prestex Precision-tested 
The Tape: Permace in very fine accuracy limits Timers have set a new 
Self-Adhesive No. 30 . | to suit the need of Science 
Unbleached Cloth and industry 


Masking Tax rrvack 


The Use: Protecting 


standard and represent 
exceptional value 


ot unbl al hed ‘ 
cloth, will stick 
stantly and firmly t Precision-Tested 


oay eee ee, TE ae | STOP-WATCH 

come away cleanly | 

and easily It is 5 PRESTEX Precision- Write for our iust- 

unatiected by many | Tested  Stop-Watches rated leaflet giving 
y | @re available only from full po: ticulars to this 

of the chemicals nor > Prestons Led address 

mally used in paints 

FRESTONS LTD., PRESTEX STOP-WATCH DIV., BOLTON, LANCS. 


and dope % 


The Tape Permacel 
. (rey 
in lar 
prepared 
4 paint 
ly flex 
in standard sizes or tO 
cation. 


contorm 
faces and | your own specifi 

1} corner 

t resists Our catalogue will help 
i soivent you select a type and 
rnishes, size of chuck most sult- 

able to your own needs. 


Write for your copy todey- 


lacquers 


A GUIDE TO PERFECTION Permacel 
brochure helps guide you throug wies of 
packaging tapes and subsidiary equ pment, ver 400 
examples classified, Send for your I] 0-day. 


PERMACEL 


TRADE MARK 


INDUSTRIAL MASKING TAPES 


Gobmron «fohmon (GT. BRITAIN) LTE OUGH, BUCKS J. H. HUMPHREYS & SONS LTD. 


Blackriding Electrical Works, Werneth, Oldham 
"Phone: MAin 1651 
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The manufacturers of the 
Westminster, the new Ford Zephyr, the ‘ 


Morris Oxford fit Glacier bearing 


uppliers of bearings and bushe 
to the motor industry for over 30 year 


TRADE MARK 


The largest manufacturers of plain bearings in Europe. 


WEMBLEY MIDD! 


THE GLACIER METAL COMPANY LIMITED, ALPERTON 
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MUD FLAPS 


a 388, BEADED ON THREE SIDES 
myn AND REINFORCED WITH 


andl y 
me CANVAS THROUGHOUT 


| HERMETIC RUBBER CO. LTD. 


| MERMETIC WORKS - RYLAND ST - BIRMINGHAM 
| PHONE EDGBASTON 0985/4 Setablished 895 GRAMS HERMETIC sl 





d. 

or’ Roe 

Friar Park Foundru, Frier » 
q 


wednesburu, stofts. 


ORKALOY 
CEMENTED CARBIDE 
TOOLSETIPS | 


Turner lightweight two- 
stroke supercharged 
Twin-Cylinder Diesel 
Engine. 








Photograph by Courtesy of Messrs. Turner Manufacturing 


I ee 
AP180-96 
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Got any big ideas? 


he really big ideas in this industrial age need tackling in a really big way. At our 

Wellington works, we’ve been accustomed to dealing with large sizes and large numbers for a long time 
That’s why we have all the facilities for the man with the big idea. Mechanical presses with a 

capacity from 10 to 2,000 tons up to 25 feet bed lengths, hydraulic presses with a 

capacity from 50 to 1,650 tons, every type of welding machine up to 1,200 kVA— and 50 

of available assembly space staffed and equipped to deal with anything that comes our 


If your blue print looks like getting out of hand that’s the time to 


Joseph Sankey & Sons Limited 
Hadley Castle Works 
Wellington, Shropshire OF WELLINGTON 


Call in key 


Telephone: Wellington 500 
Telegrams: Sankey, Wellington, Shropshire 
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\ 


HAVE the expe 


rience 


AND the equipment 


Compression and Injection Mouldings 
Sawn and Machined Parts 
PERSPEX and P.V.C. Mouldings 


Laminated Tubes, Angles and Channels 
A date for the diary everyone in 
production engineering the most 
comprehensive show yet seen in this 
country of the newest, finest, British 
European and American machine RESINOID & MICA PRODUCTS LTD 
tools and allied equipment! Study MARY ST - BIRMINGHAM 12 - Tel Calthorpe 1303 
and compare at first hand the world’s LONDON 28 Queen Anne's Gate $.W.! Tel WHitehall 8892 
One of the group of companies associated with the 

Southern Areas Electric Corporation Limited 


fastest, most accurate, most 
economical tools. See them working 
Discuss their application to your 
industry, discuss your blems with 
the world's foremost production 
experts it’s Europe's most 
important engineering event this 


year. Don't miss it 


INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 1956 


Olympia - London - June 22—July 6 


Exhibition open daily indays 
excepted) 9.30 a.m. ' p.m : : It 
Admission 3/6d. Exhibics include quality une 
machine tools, engine: small tools, 
gauges and meas equipment, in special ALLOY AND 

testing equipment, presses and power SPECIAL CARBON 
hammers, heat-treatment plant purpose STEELS 

woodworking mac! ry Black rolled, bright drawn or smooth 


ground, in heat-treated or unheated 
conditions. Free cut steels, heat- 


steel i steels, die steels, shear blade 
ricele, high speed coal steels, stainless 
steels, valve steels, hollow steel bars 





Organized by The Machine Tool Trades A 
DUNFORD & ELLIOTT A i diy D) LTD. 
Victoria House, Southampton Row, Lond < Attercliffe Wharf Works, Sheffield 9. 

Telephone: 41121 (5 lines). Telegrams : “Blooms, Sheffield, 9”. 

London Office: 54 Victoria St., 8.W.1. 

Birmingham Cithee : 25 Burlington Chambers, 118, New St., 
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AUTOMATION OR OTHERWISE 

let Wild-Barfield fit 
heat-treatment into 
your production line # 


More and more production engineers are finding 
that the installation of Wild-Barfield continuous 
furnaces speeds up production flow and helps to 
cut costs. By bringing heat-treatment right into the production line, delays and 
wasteful handling are eliminated. Wild-Barfield make a wide range of continuou: 
furnaces for normalising, hardening, tempering, carbonitriding, bright annealing 
and other applications. All are built to the highest standards of workmanship to 
meet the requirements of production engineers and metallurgists. The Wild-Barfield 
Research Department is available to advise on your heat-treatment problems 


ELECTRIC 


‘BakrreL0) FOR ALL HEAT- TREATMENT PURPOSES 


FURNAC 
N U oe” 


WATFORD BY-PASS. WATFORD, HERTS. Telephone: W ines) 
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Tn Good’ a MITRE 
Drop Forging 


Photograph by courtesy of 
London Transport Hxecutive 


We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs, 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 
WOLVERHAMPTON ROAD WILLENHALL, Staffs. Phone 486/7 


T EDDINGTON Shaft Seals are ideal for shafts 
running at speed. For example a 34" dia. shaft running 
at 2,000 x.p.m. in temperatures up to 300°F is quite 
normal, As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 


at lower speeds or to smaller ones at high speeds. They 
will retain most liquids or 


vapours at pressures from 
30-in. vacuum to 250 Ibs. 
per sq. in., and are un- 
affected by continuous or 


intermittent running, or 


The British Thermostat > bis | 
Company are the largest manu- f lL. SY JIG BUSHES 


facturers of metallic bellows in 


Europe and, during the last 25 4 ; - ’ 


experience in the design and 


application of metallic bellows ‘e "i , , fore | NEW CATALOGUE AVAILABLE ON REQUEST 


and packless shaft seals. Write Fe. Vibe® 

, =e : , | These jig bushes and liners are manufactured in accordance with 
for Leaflet NS.5 ” " 8.5.5. 1098: 1953, the recommended sizes for the jig plate holes 
being Jn accordance with with Beieieh Standerd tor 8 fein (833, 
































THE BRITISH THERMOSTAT CO. LTD. Established 30 years 


SUNBURY-ON-THAMES, MIDDLESEX 
Telephone : Sunbury-on-Thames 456 LAWRENCE Bros. MILLWARD LTD 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX ROTHERHAM 
Telex: 2-2742 TEDDCONTSNBRY | 


wee 
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40(330 engine fitted 

§ ) if 2 y} f ; ; TA} ed with 250CS gear box 

(ly WUBADOUS 
s } 


POWER UNITS COMPLETE 


Modern, efficient and reliable Engine 
and matched Gearbox units, complete, are now 
available ready for fitting into suitable chassis 
A combination of reliability and high perform- 
ance is the result of many years experience in 
the design of automotive engines and gearboxes 
plus the latest ideas in technical progress 


Make a note now to get further useful 
information on these high quality products, 
all particulars of which are available on 
request. Write for fully descriptive 
literature. 


The 6DC630 engine, complete with 
matched 450CS5 gearbox, of 1308.4 P 
at 1900 R.P.M. Fuel consumption at 
full load 0°390 |b. /B.H.P. /hr 


HENRY RAUL LIMITED 


AUTOMOTIVE DIVISION 
FALLINGS PARK, WOLVERHAMPTON, ENGLAND 
Telephone: Wolverhampton 31921. Telegrams and Cables: OUTPUT, Wolverhampton 


London Office: 9-10 Cavendish Square, London, W.1, Langham 8351/3 ssrimanne 


AN ASSOCIATED BRITISH ENGINE | ®/' (AAO, 
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FOR REALLY RUGGED WORK 
Nelson stands on his column YOU NEED 


SINTERED 
METAL 
FRICTION 
MATERIALS 


. second to none for: 


* Operative smoothness 
* Frictional stability 


Intal to a Long working life 
ao bt fi: “i 


stands on 


ils own SMALL & PARKES LTD 


HENODHAM VALE WORKS MANCHESTER # 
Jtiyhuret 25 


ood name 








BETTER TO 
HAVE INSTALLED | 
UDAL PRESS , 
GUARDS... 


Fatigue and familiarity lead to accidents. This is a slight 


one, but it might have been serious. The answer is to 
install Udal Fastrip guards, synchronised for split-second 
timing so that speed is not sacrificed to safety, 

Send for details today. 


THE INTERNATIONAL TWIST DRILL CO. LTD. 
INTAL WORKS * WATERY ST. ° SHEFFIELD: 3 
Telephone : 23072-3 Telegrams: Fluted, Sheffield | J. P. UDAL LTD. 
OBTAINABLE FROM YOUR STOCKIST } Ci (hh interlock Works, 
London Stocks: 16, ALDERSGATE ST., €E.C.1. | ee a 
irming am, > 


Phone; MON. 3505 
Glasgow Stocks: 50, WELLINGTON ST., C2. PRESS GUARDS Telephone: CALthorpe 3114 


Phone: Cily 6994 
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VAUGHAN BROS“s LTD. 


EAGLE WORKS * WILLENHALL * [ae er a7 


The technology of plastics grows rapidly and 
continuously. This book brings together some of the 
more important recent developments and contains chapters 


An Up-to-date report under the general headings of polymer structure and 


properties; expanded plastics; thermoplastics; extrusion 


on important branches works study and productivity; injection moulding; 


patents; foundry resins and glass reinforced plastics 
of Plastics Technology Many of these papers carry original investigations the 

F result of which are appearing in print for the first time 
rhe chapters themselves are based on the papers given 
at the British Plastics Convention, June, 1955, and 
not only are these papers given in full, which was not 
possible at the Convention, but a complete record of the 
discussions is also included. 


9%” 


}"< 6", 440 pages, over 140 illustrations, 50s. net 


(By post SIs. 8d.) 


The illustration 
is of a typical 


“o PLASTICS PROGRESS 1955 


for the first time 
in this book 


Papers and Discussions at the 
British Plastics Convention 


From all Booksellers or from Iiliffe & Sons Ltd, Dorset House, Stamford Street, London, $.E.1 
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’ YI 
ATY CONTROL 


” A at all stages of manufac- 
M ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM .CS1" 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston3607. 


& 
Fed EXHAUSTER jl Two 


= important 
@ Very high | " a 
efficiency @ sell } | t publications 
contained @ 300 i] P ° a 
cu. ft, per hour | on fluid sealing =  ——- 
@ low price - ! i 
@ weighs only . [piplsled Py Me 
| | 1oneer 1oneer 1 ata 
19 Ibs, * Other ~ | r ‘ 00 ‘ prehens logue Data is in handy 
sizes available : | ork containing a mine indexed form and fully 
| | af information on oil seal iMuserated for u of 
F t bE N Y & 7 ‘ im ast engineers and dulamars 
JOHNSON | | 
pad < | PIONEER on sears PLEAS 
WEMBLEY | aa Salas ine Wek diee | Cumneem Veda Cis ti hi, 
Phone: WEMbley 4801 & 4802 


| 
| 


> 
ng proble 











t tre Work 


Fork-lift Trucks for hire 


| a 


PLANT HIRE SERVICE 




















W. C. YOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, 5.W.8, Telephone: MACaulay 2233 (6 Limes) 
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Permagic 
speeds up the 
Job 


ane’ = 
pre ater 


A range of tools for use in engineering shops 
where time and labour saving devices are 
needed. These and other Eclipse Magnetic 
tools are designed by experts in applied 
magnetism. 


Write for detailed literwture. 
Supplies through appoim.d 
Eclipse distributors, 














See our Stand No. 426 at the International Machine Too! Exhibition, 
Olympia, London, june 2nd to july 6th, 1956 


Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND 





PMmii1 
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The motor engineer 
wakes up to it... 


All day long he sees Habershon steel strip 
helping to make some of the world’s finest cars 
as bumpers, wheel hubs, engine parts and dozens 
of vital components. At home, his alarm clock is 
made from it, so is his razor set, his wife's sewing 
machine and his son’s mechanical toys 

The rapidly growing demand for more and 
more Habershon steel strip has meant the adoption 
of new manufacturing processes and the installation 
of the most modern plant to raise output. But 
the precision standards and fine finish for which 
Habershon products are famous have not been 
sacrificed. Now, as for more than a century, you 
can rely on us for hot and cold rolled strip and 


sheet to all specifications, and in any quantity! 


You can’t get away from it 


Habershon 
STEEL STRIP 
means quality in quantity 


w 


J. J. Habershon & Sons Lid., Rotherham. 


lel. 2061 (6 lines) 
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CLASSIFIED ADVERTISEMENTS 


RATE 44. * werd, minimum 4/-, Each 
paragr charged separately, Box number 
4 words we i/- Advertisements for the 
uly, 1956, issue should be to hand not 
ter than first post 25th June. Ne respon 
sibilit ed for errors 





SERVICES OFFERED 
I ESIGN Office Capecity available for Mec 
enical end Production Engineerin Specia 
Machines and Projects. Norris Brothers Lid 
53 Victoria Street, London, $.W.1. Tel.: Abbey 


$444 {5099 


SITUATIONS VACANT 

M INISTRY OF SUPPLY requires Engineer 

' Potters Bar to supervise staff at contractor 
works in inspection of manufacture and packag) 
of components and sub-assemblies for armour 
fighting and M.1T. vehicles. Qualifications: recog 
nized engineering apprenticeship and A.M.1LC 1 
ot Mech.—., or TLE, or exempting qualification 
prelerably with experience in manufacture 
inspection of vehicles Salary: within £726 

1S) 41,140 pa Forms from M.L.NS Ie 
nical and Scientific Register, 26 King Stre 
London, 5.W.1, quoting © 975/5A ) 


( 'HIEP Engineer 


GED about 45, required by Heavy Comme 
Vehicle Manufacturers to sueceed pre 
Chief Engineer in about five years Present staff 

aware of this advertisement 
(,00P salary and prospects Pension 


| EPLY in confidence to Box 1623 
Automobile Engineer 


A PUTURE with Pord 
yu Firm with a Puture 


()' KR Product Staff have « vacan f 
qualified Mechanical Engineer with a 
knowledge of automobile service probleme 
juties will consist of imvestigating fault 
customers’ vehicles and preparing reports { 
benefit of departments seeking to eliminate | 
Liaison with these departments will be import 
A responsible man of not less than H 
standard is our aim 
[ NUVIAI alary will depend on qualificati 
and experience, increments and prospect 
perlormance Salaried Personnel Departme: 
Ford Motor Company Lid., Dagenham, |! 
will be glad to reply Please quote MEA 


HH 


A FUTURE with Ford 


( (OsTs govern prices Lingineering «# 
costs. Our Cost and Price Liaison staff | 

a vital jot Their role it is to keep these fa 
under the microscope and determine when « 

necessary 
4 hi RE is room for one intelligent all-rour 

in thelr team He needs sufficient tech 

knowledge to grasp the difficulties of design 
production engineers. Preferably he should k 
enough about costing to explain cost prot 
technicians 

‘OOD education and personality are vital 

* only will he have to attend liaison me: 
on occasion, but at all times he will be exp« 
to get things done without friction 

A TALL order? Not too tall for a 
‘ enthusiast prepared to spend his first 
months acquiring know-how Por him thi 
prove a good opening. Initial salary will d 
on qualifications and experience, increment 
rospects on merit Reply to Salaried Perso 
department Ford Motor Company Lin 
Dagenham, Ersex, quoting reference CEA 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tewer Gridge Road 


Telephone: HOP 1784 LONDON, 5&.£.! 








UNIVERSITY OF BIRMINGHAM 
Department of Mechanical Engineering 


GRADUATE SCHOOL OF 
THERMODYNAMICS AND 
RELATED STUDIES 


A course available in the above 
Schooi provides facilities for the 
study, at advanced level, of modern 
developments in Thermodynamics 
and allied subjects and of their 
applications in the general field of the 
heat engine. The normal entrance 
qualifications are an Honours Degree 
in Mechanical Engineering together 
with a minimum of two years of 
practical experience in industry. On 
completion of the twelve-month 
course commencing on 1st October, 
1956, and including nine months 
attendance at the University, success- 
ful candidates qualify for the award 
of the degree of Master of Science 
In special circumstances applications 
may be considered from graduates in 
other Sciences who hold satisfactory 
alternative qualifications. Inthe latter 
case it will usually be necessary for 
two years to be spent in completing 
the course, The award to successful 
non-graduate engineers is the Diploma 
of Graduate Studies 

The inclusive fee for the course of 
study is £71 1s. Od. In certain cases 
where a student is not sponsored by 
an employer, the University may 
consider applications for the remission 
of this fee and, where essential, for 
the grant of a maintenance allowance 
during the period of attendance 

Further particulars and application 
forms may be obtained from the 
Registrar, The University, Birming- 
ham 15. Applicants are advised to 
apply before 1st August but applica- 
tions received after this date may be 
considered if places are available 

G. L. BARNES, 
The University, Secretary 
Birmingham, 15 
April, 1986 








ALL TYPES ~ NEW & USED. 


WIRE 


THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Te! COMBE DOWN 2355/6 


FET METAL MACHINERY - MACHINE TOOLS - WOODWORKI 


FS Edwards bid === 





ASK for LISTS. 


SITUATIONS VACANT 
A PPLICAT IONS are invited for pensionable 
posts as 


[o *AMINERS in the 
4 
PATENT Office 


to undertake the cfficial scientific, technical and 
legal work in connection with Patent Applications 
There is a small number of similar posts in the 
Ministry of Supply. Recruitment is by competitive 
interview; the Selection Board will sit at frequent 
intervals 
( {ANDIDATES must be between 21 and 28 
years of age during 1956 (up to 31 for per 
manent members of the Experimental Officer 
Class) and have First or Second Class Honours 
degree in physics. chemistry, mechanical or 
electrical engineering, or mathematics. Candidates 
taking their degrees in 1956 may apply before the 
result of their degree examination is known 
J{MOLUMENTS in London, including Extra 
4 Duty Allowance for 45}-hour week, on the 
scale £582 to £1414 (men Starting salary 
assessed according to periods of Netlonal Service 
and postgraduate experience, rising after 2 years 
service to £751 (men) at age 24 of over. After 
5S years’ Patent Office service (3 of 4 years in 
exceptional cases) advance in scale to £1,099 
(men). Good prospects of promotion to Senior 
Examiner, £1,414 to £1,800 (men) with later 
opportunities of promotion to Principal Examiner 
and to some still higher posts. Women's salaries 
above £582 somewhat lower than men's but 
subject to annual upward adjustment under Equal 
Pay Scheme. Pay and conditions of service are 
under review 
APPLICATION forms and further information 
from the Civil Service Commission, Scientific 
Branch, 30 Old Burlington Street, London, W.1 
quoting number 5S 128/5é [5193 


INISTRY. OF SUPPLY requires Workshop 
Officer at Doncaster to supervise operations 
at central depot for repair of vehicles (including 
petrol and C.I. engines) by contractors; to apply 
acceptance standards, et Qualifications: rece 
nized engineering apprenticeship, preferably in 
motor industry, H.N.C. or equivalent desirable 
Experience repair shop organization and recon 
ditioning processes essential, also ability to drive 
and test critically all types civil and military 
wheeled vehicles. Salary: within £860-£1,070 p.a 
Forms from M.L.N.S Technical and Scientific 
Register (K 26 King Street. London, 8.W.1 
quoting C 396/6A [S194 
\ TANTED for Sales Development Division of 
leading aluminium fabricating company in 
Banbury, Engineer with minimum three to five 
years’ experience, preferably on the engineering 
side of motor manufacturing. Successful applicant 
should have university degree or H.N.( Excel 
lent prospects in sggressive expandin business 
Top salary, pension plan. Write to box V.907 
c/o Streets, 110 Old Broad Street, E.C.2. [5195 


pos Office: Motor Transport Officers, Class 
itl The Civil Service Commissioners invite 
applications from men for two pensionable posts 
on duties connected with the organization, main 
tenance and control of the Post Office Motor 
rransport fleet 
A GE at least 23 and under 35 years of age on 
“ Ist March, 1956, with extension for regular 
service in H.M. Forces and, up to two years, for 
established civil service. Candidates must (i) be 
corporate members of the Institution of Mech 
anical Engineers or (ii) have passed Sections A 
and B of the Institution's examinations for cor 
porate membership or hold exempting qualifica 
tions, and have had practical experience in a 
position of responsibility in mechanical and/or 
autombile engineering 
QTARTING pay (London) from £611 at age 23 
** to £1,018 at 34 or over. Maximum of scale is 
£1,160. Rates in the provinces somewhat less 
Prospects of promotion Pay and conditions of 
service are under review 
Je URTHER particulars and application forms 
from Civil Service Commission, Scientifx 
Branch, 30 Old Burlington Street, London, W.1 
quoting No, $4595/56/9. Completed application 
forms should be returned by 23rd June, 1956 
(5196 





METAL TRAYS 
or WORKPANS 
Standard sizes or 
made to your 
specification. 
WM. HURLOCK JNR. LTD. 


5-7, Kingson Hill, Kin Thames 
KINgston yr ra aa 











MACHINERY 


iw * 
359-341, EUSTON RD., LONDON 


wl 
Phones: EUSton 4681 & 377! 
and Lansdowne House 





BOOKS 


SITUATIONS VACANT | 
ADMIRALTY: Assistant Mechanical (Auto- | @n% | ] ESISTANCE Welding in Mass Production 
é mobile) Engineer. The Civil Service Com en it 4 one By A. J. Hipperson, B.Sc.(Eing.), A.M.Ion.W 
missioners invite applications from men for this and T. Watson, M.Inst.W. The ground covered 
pensionable post in the Naval Store Department. | by this book ranges from the first principles 
AS at least 25 and under 35 9m Ist January, | ; of each process to its scientific application in 
1956, with extension for regular Forces 1 { a e | mass production, Particular reference is made to 
service and, up to two years, for established civil \ ” design and production requirements Zis. net 
service | ; from all booksells tis. lid. t post from The 
( ‘ANDIDATES must be corporate members of | Publishing Dept., Dorset House, Stamford Street 
the Institution of Mechanical Engineers, or ma London, 5.B.1 
have passed (or exempted from) the examinations ‘~ TRELS in Modern Industry: A Comprehen 
necessary for corporate membership. Preference | S sive Survey by 29 Sp recialist Contributors 
given to those who are members of the Auto General Editor W. E. Benbow An invaluable 
—_ - meee, the Institution They must | guide for engineers, designers and draughtamen 
ave served an apprenticeship or have had | it specifies the steels best used in various engin 
postgraduate training in mechanical or automobile | : eering epplications (bearing in mind the present 
engineering end, in addition, had at least two | need for economy p mec An their general and 
engineering wor experience on automobile special properties and characteristics, and how 
we they may be surface finished fer anti-corrosive 
WAL ARY for a 45}-hour week in London: from | and other purposes 42s. net, from all book 
£800 at age 25 to £1,099 at age 34 or over sellers. By post 4 i. from The Publishing 
Maximun £1,252. Pay and conditions of service | Dept., Dorset House, Stamford Street, London 
TS UNTIL ae fret prospects i 
4 q particulars and application forms | 
l from Civil Service Comenticlon Scientific M ATERIAL Handling in Works Stores. 2nd 
Branch, 30 Old Burlington Street, London, W.1 . Edition B» i. J Hoefkens Shows how 
quoting No. S 4592/56/10 Completed applica the use of forklift trucks and palicts in industrial 
tions should be returned by 21st June, 1956 | stores can increase production utilize floor space 
(5197 more effectively, help control of movement and 
reduce costs. Includes «a description of « system 
actually operated in a modern factory 18s. Od 
( ‘HEMIST 5 and Physicists, 25-40, preferably net from all booksellers. By post ifs. lid. from 
with experience in engineering, required for The Publishing Dept., Dorset House, Stamford 
research and development laboratory of bearing | f Street, London, 5$.E.1 
manufacturers in Slough/Reading area. The wor | j ‘AS Weld 1 Cut A Practical ¢ { 
of the laboratory covers a wide range of both | (5! ' B at Tet os “i. "| ¢ * 8. . ' idee 
fundamental and applied subjects giving original | M 1 Me * I ag ¥ ir + & y a Bs hes cae + 
thought Applicants should , possess 8 good book wovidie ~ tical fptermation on almost 
degree in chemistry or physics and must be | ia St tigen Bh gee labl gg od 
British by birth. Salaries will be in accordance Paget A en, el wt hee Re gt oe _o 
with age and qualifications, from £950 pa. at | Made to customer's specification pa oo ef yp am ge te Spee 
commencement. Modern laboratory, many benefits , th mig MA A ay one id . eae 
including pension scheme. Applications, in con in any quantity. ee ee ee Se ee eee Oe ee 
7 | : operations involved in the fabrication and repau 
fidence, to Chief Chemist, Box 1371, c/o Auto For precision parts from the bar | Gf industrial equipment. Price 15s. net. By post 
mobile Engineer, quoting ML/3 (sisi ; | tentiegte oh Ge ld. Wraen all backeciiers or fram The Put 
| in any metal, particularly ose | lishing Dept., Dorset House, Stamford Street 
METALLURGIST wanted as assistant to chief | which are not produced by the | London, 8B. 
“ for large engineering works north of London. | id h or roll threaded process | XYGEN Cutting: A Comprehensive Study of 
Age 25-35. qualifications AIM. or LLM core heee Pp Q Modern Practice in Manual and Machine 
Experience desirable on ferrous heat-treatment . +» consult the specialist Cutting. By E. Seymour Semper, M.I.Mech.] 
and all metallography, with knowledge of chemical machinists. M.inst.W. Written to assist engineers concerned 


analysis and induction hardenin New equip- | with cutting and shaping material, this book 
736 | ‘ 
v.73 c/o | describes many of the machines designed for 


ment being installed Write o€ 
Streets, 11) Old Broad Street, E.C.2 [5182 'M C & REPET TION LTD arious applications of oxysen cut o template 
ETALLURGICAL Chemist wanted for large owe i l | a elliot: “he ~ ~ J - the aa Le ao 
engineering works north of London Ex P ° of operation. Price I 6d. net. By post lle. 2d 
perience of ferrous and non-ferrous analysis and POOL LANE LANGLEY BIRMINGHAM ha all tocksellers ec fram the Publishing 
spekker gbsorptiometer New equipment being Telephone: Broadwell 1115 (4 lines) and 1757 Dept., Dorset House, Stamford Street, London 
installed. Write Box V.736, c/o Streets, 110 Old | | SE} 
Broad Street, E.C.2 [5183 
| A ' LOMOBILE Chassis Design nd Edition 
By R. Dean-Averns A text-book on the 
fundamentals and technique of design for heavy 
and light vehicle This greatly enlarged edition 
all the main mponents of an automobile 
0s. Od. net from 








' IMERSET Education Committee 


W ESTON-SUPER-MARE Technical and Art covers 
Institute-Required in September, Instructor | apart from the prime mover 
of Engineering Workshop Subjects, to prepare all booksell By pow 31 id. from The 
students for City and Guilds examinations in Publishing Dept Dorset House, Stamford St 
Machine Shop Engineering Applicants should London, 5.E.1 
have good technical qualifications and industrial | 
experience in  Enginecring Some teaching | A UTOMOBILE Em ve a Maintaining Per 
experience an advantage Salary £450 by £15 to formance with Llectri« al lesa Equiy me mt, By 
£725. Approved industrial experience recognized MEK-ELEK Engineering Led ass eee Helme, A oa A.B. J AMI “Ss 
} oene . : . . m a vende: or manager end operatives in 1 
a | ll omy Ee ape and applica 17, Westerr Read, Mitcham, Surrey smaller pesvant tation this handbook describes 
\ , J DEACON Chief Education Officer the este lishe ent ff a modern engine tuning and 
County Education Office rrull Road mausenence cepartment, supported | Comes 
Westen (5 1 Re af hensive clectrical service The various tests for 
Jackson Bradwell Electronic tracing causes of poor performance, fault-finding 
in all part f vehicle electrical equipment, « 


TUITION BALANCING MACHINES | recommended em of electrical workshop 

A M.LM.I., City & Guilds, A.M.I.Mech.E afford speed with accuracy practice, organization of a battery-charging set 
*® etc., on “No Pass-No Fee" terms. Over 95 | vice, end xh matters as publicity methods 
successes For details of Exams. and Courses in Full details of models available, charges, operating an economical shedule of 
sll branches of Auto., Aero., Mechanical Eng and applications, from:— work, etc., are all covered in detail, 10s. 6d. net 
etc., write for 144 page HandbookPree, B.1.E.1 | from all booksellers. ils. Id. by post from The 
JACKSON & BRADWELL LTD Publishing Dept Dorset House, Stamford St 

5.E.1 


Dept. 643 29 Wright's Lane, London, W.8 
(S178 32, Paradise St., Birmingham. MiDiand 4770 London 

















GRE. N J. Brockhouse & Company Limited, West Bromwich 


BOLTS & NUTS Invite applications for the following positions in their Transmission Division 
which is being established at their West Bromwich Works 

GRADUATE ENGINEER with specialist knowledge of Hydraulics for research 
in the field of Hydraulic Transmission 


; SECTION LEADER for Transmission Design. Comprehensive knowledge and 
a experience of gears and gear boxes essential 
es s and experience, and the 
&, 











Salaries will be commensurate with qualifications 
appointments offer excellent prospects in a rapidly expanding 
Good contributory pension scheme in operation 
The successful applicants will be required to work in Southport for a few months 
during which period all reasonable expenses will be paid 

Apply in writing -—PERSONNEL MANAGER, 
BROCKHOUSE ENGINEERING LIMITED, SOUTHPORT, LANCS. 





field 





Samuel Marsden & Son Ltd. Ard 1765. 














Write for DATA SHEETS to Dept. A.! 
ANDERTON SPRINGS LTO BINGLEY 


A rakensl a aels Phene: Bingley 2368, 1351 & 116 
Graeme ‘Civetlipe Bingier 


AID, ARB. 14.¥. approved 


CIRCLIPS 





STRAIGHT CUTTING 
OILS 





The High Dut 
General Purpose Oil 
used fror. Automatics 
to Broaches. 


Photo by 

Kirkstall Stony Po | 
of their “Bar 
Automatics.” 


at KIRKSTALL FORGE 


The use of SULFLOID ensures :— 
% Extreme Pilm Strength 4 Maximum Tool Life 
%& Improved Tool Bite Superior Surface Finish 
*%& No Swarf—Welding %& Minimum Cycle Time Fewer Operations 


OILS LTD 








11A ALBEMARLE STREET, LONDON. MAYFAIR 6161/2/3 
WOLVERHAMPTON (Phone: 22801) CLECKEEATOM, YORKS. (Phone: 1104/5) 


Works: LONDON (Phone: EAST 1788) 


INDEX TO ADVERTISEMENTS 


PAGE PAGE PAGE PAGE 
Adamant Engineering Co. Ltd 6l on matic Tool Hurlock, Wm., Jnr., Lid 150 = Salisbury Transmission Ltd 
Adcock & Shipley Lid 109 26 Hydulignum Jabroc (Tools) Lid. 116 Sandwell Casting Co The 
Aerograph Co. Lad The 106 oof ‘ Birmingham cl Billingham) Lid Ww Sankey, Joseph & Sons Lid 
Aircraft-Marine Products (Gt 9) 1L.C.1. (General Chemicals, Heat Selson Machine Tool Co. Ltd 
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A Brave Front... 


The very prominence of the grille and its importance as a 
dominant feature of motor-car styling, demands an 
attractive well-balanced design in harmony with the general 
body lines. Any motif or decorative detail must be 
clearly-defined, and the finish smooth and impeccable. 

With the further requirements of strength 

and economy, the obvious means of production 


is by die casting in MAZAK, 


MAZAIK 





(fuveniar Suerne) 


* COMMANOATIO Det CORPORATION LawliO 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 


Automobile Engineer, June 1956 





AUTOMOBILE 
ENGINEER 


with 





Birmal 


Crankcase sand-cast in 

aluminium alloy for a 450 b.h.p 
diesel engine suitable for railcar 
applic ations. By courtesy 

of Messrs, Davey, Parman & Co, Lid 


You get more than a casting from 


A plan is the link between past experience and future efficiency. 
Birmal can be called upon at the planning stage and will pro 
vide the lessons and benefits of fifty-three years of casting 
experience 

Birmal service includes advice on the selection of materials and 
casting processes, a wide choice of specifications and foundry 
workshop co-operation 

Birmal supply aluminium and magnesium castings in the sand, 


gravity die and preasure die casting 


Birmingham Aluminium Casting (1903) Co. Ltd. 
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